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THE TURKESTAN DESERT SHREW, ITS BIOLOGY AND ADAPTIVE 
PECULIARITIES 
By V. G. HEeptNner 

The Turkestan desert shrew, Diplomesodon pulchellum, was discovered by 
E. Eversmann during his journey from Orenburg to Bokhara in 1820-1821. 
It was described by Lichtenstein under the name of Sorex pulchellus. In 
1852, I. F. Brandt created for this species a separate genus—Diplomesodon 
of which no other representative has been described. 

Although a number of authors since Brandt have mentioned this shrew, 
and despite its being known to zoologists for more than a century, Diplo- 
mesodon remains one of the least known of Palearctic mammals. In prepar- 
ing this paper, I have examined a total of 50 specimens, as follows: Zoological 
Museum of the University of Moscow, 31; Zoological Institute of the Academy 
of Sciences of U.S. 8S. R., 11; and a series of 8 kindly placed at my disposal by 
G. M. Rall and B. K. Feniuk. 

One of the characteristic features of this genus consists in the presence of 
only two molars in the upper jaw; the dental formula is 7, #; c, $; pm, 4; m, 
% = 28. Another remarkable peculiarity is its coloration (figs. 1 and 2). 
The entire ventral surface, the feet, legs, and haunches are pure white, as are 
also the lower parts of the sides, the rump, and the entire tail. The hairs 
everywhere are slate-gray at the base. The dorsal surface is near deep mouse- 
gray of Ridgway, everywhere sharply defined. An elongated oval patch of 
pure white occupies the middle of the back, the hairs there being lead-gray 
at the base. Although at first sight this patch produces the impression of 
partial albinism, it occurs in all individuals of the species. 

A contrasting coloration is shown by a shrew in the Zoological Museum 
of the Moscow University, obtained in 1935 in the western part of the delta 
of the Amu-Daria (Turkestan). It is, apparently, a very common Turkestan 
species—Crocidura suaveolens—but the whole animal is white, with the excep- 
tion of a rather regularly outlined dark region on the posterior part of the body 
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Fia. 2. Variability of the size and form of the dorsal spot in Diplomesodon pulchellum from Novy-Ushtagan. 
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and an oval dark spot in the middle of the back (see fig. 3). It is obviously 
an albinistic specimen presenting, as it were, ‘a negative’”’ of Diplomesodon. 

Diplomesodon can be differentiated from other shrews by a few more char- 
acters, some of which have a conspicuously adaptive nature and are con- 
nected with life among sands. In Diplomesodon the palm is broad and the 
somewhat elongated digits are set wide apart. The palm and the digits are 
fringed on both sides with rather long, stiff, and elastic hairs. The claws are 
somewhat enlarged. Thus, the fore-foot is characteristic not only of a psam- 
mophilic animal, but of a digger as well. These broad hands are clearly seen 
in the drawings made from nature (fig. 5). The hind-foot, as compared with 
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Fic. 3. Crocidura suaveolens of aberrant coloration (from northwestern part of the 
Amu-daria estuary). 


that of common shrews, exhibits less sharp distinctions. Yet here, too, a 
strongly marked fringing isfound. The meaning of these peculiarities appears 
to be clear; the hairs, by increasing the surface of the paws prevent the animal 
from sinking when it walks over the sand. The head (fig. 4) is very massive, 
not greatly lengthened, and pointed anteriorly. This fact is connected with 
some peculiarities in the structure of the skull which, as compared with that 
in the genera Sorex, Crocidura, Neomys, and Suncus, is short, massive, and 
distinctly broadened, particularly in the facial part. The anterior part of 
the head is also noticeably flattened in comparison with that of other shrews. 
It is quite possible that the above characters are connected with the animal’s 
burrowing activities. The eyes and ears are rather large, the ears covered 
with sparse hairs, and relatively larger than in other shrews. The vibrissae 








HEPTNER—TURKESTAN DESERT SHREW 143 


are strongly developed. They are quite like those seen in desert rodents, 
such as the Gerbillinae, thus differing noticeably from those of ordinary 
shrews, as, for instance, Crocidura suaveolens (fig. 3). 
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Fic. 4. Upper.—Head of Diplomesodon pulchellum; from an alcoholic specimen, 
drawn by N. N. Kondokov. 
Lower.—A, B. Foot of Diplomesodon pulchellum from below. C, D, the same of a 


taiga species (Sorex ultimus). 


GEOGRAPHICAL DISTRIBUTION 


Diplomesodon occurs! in sandy deserts between the lower course of the Volga 
and the Ural, thence extending, probably, as far as Lat. 50°N, over the “Bol- 

‘The reported occurrence of Diplomesodon in the vicinity of the town of Kopal in 
Semirechié, is incorrect. There is also a mistake in the record of a specimen from the 
eastern bank of the Ural river. Eversmann secured his shrew in the sands ‘‘Bolshie 
Barsuki.” (V. G. Heptner, 1938.) 
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shie Barsuki’”’ sands, north of the Aral Sea, and in some places to near the 
shores of that sea; throughout the desert of Kara-Kum, from the shores of the 
Caspian Sea to the river Amu-Daria; desert of Kyzyl-Kum (between Amu- 





Fic. 5. Different positions of Diplomesodon pulchellum drawn from a living specimen 
by V. V. Kutcheruk 


Daria and the Syr-Daria), the Muyun-Kum south of the River Tchu in Semi- 
rechié; sandy deserts south of Lake Balkhash and, in particular, on the sandy 
area between the rivers Lepsa and Karatal. Diplomesodon may be supposed 
to occur likewise on some of the less considerable sandy areas of Turkestan 
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The species is endemic in Turkestan and the southern part of Kazakhstan 
Kirghiz steppes); it does not spread westward beyond the Volga, and it is, 
apparently, confined in the east to the plains of Semirechié. 


HABITS 


All the records concerning the mode of life of Diplomesodon depict it as a 
typical psammophilic species. Eversmann wrote that on a single occasion, 
he encountered a number of these shrews, running about among rushes. 
Other investigators, however, who have worked within the range of the spe- 
cies secured it but very rarely. In the year 1927, there were only 5 or 6 
specimens in the Zoological Museum of the University of Moscow and in the 
Museum of the Academy of Sciences. Within a very recent period of time, 
however, a number of energetic investigators, engaged in the study of sands 
stretching north of the Caspian Sea between the lower courses of the Volga 
and Ural, found Diplomesodon to be common enough and locally even nu- 
merous in those parts. Thus, a series of 10 specimens, represented in figs. 
1 and 2, was collected in Novy-Ushtagan during the year 1935. Further- 
more, G. M. Rall succeeded in catching 35 specimens of the species in Djan- 
Kara in January and February of 1936 but, unfortunately, this material 
could not be preserved. From Sasyk-tan (centre of the Volga-Ural sands) 
the Zoological Museum has received 8 specimens collected in a short space of 
time by G. M. Rail and V. V. Kutcheruk. The latter has given us some 
information as to the very essential part that this shrew forms of the food 
of the owl Athene noctua in the Volga-Ural sands. As shown by his data, 
222 owl pellets, collected during August and September, 1936, in the Sasyk- 
tan, contained remains of 174 mammals, among them 23 Diplomesodon. 
G. M. Rall told me that in Djan-Kara, where he had trapped 35 of these 
shrews, he found the remains of 100 more in the pellets of owls. 

There are reasons to believe that the marked fluctuations in numbers, well- 
known in other mammals, occur also in this species. Thus, in the Volga- 
Ural sands where, as was shown above, many Diplomesodon were obtained 
in the years 1935 and 1936, only two specimens of that animal had been 
caught before this period among some 1000 small mammals secured in the 
course of several years, while there had been collected a great many speci- 
mens of Crocidura suaveolens. 

This species occurs in varied types of desert. It is found, for example, in 
such barren surroundings as those existing near Repetek in the middle of the 
Kara-Kum Desert. It seems to avoid shifting sands, though it may be met 
with in thinly grassed depressions between sandy hillocks. G. M. Rall, who 
fora series of years has been investigating the Volga-Ural sands, remarks (1935, 
p. 377) that “the animal’s places of capture lie for the most part in washed- 
out humid depressions of sandy plains.”” According to Rall, some of these 
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shrews were trapped in butcher’s shops in the town of Urda (Khanskaya 
Stavka). In the Caucasus and in Turkestan as well as in the Volga-Ural 
stepps, Crocidura suaveolens is often caught in houses. 

Diplomesodon runs rather slowly, particularly in comparison with other 
mammals, but digs very deftly, burying itself quickly before the eyes of the 
observer. This swiftness in digging is evidently connected both with an 
extreme enlargement of the hand of the fore-limb and with a particular 
structure of the head (fig. 4). The drawings (fig. 5) made from nature give 
an idea as to the animal’s habits. 

The average weight of more or less adult individuals is 8.9 grams, fluctu- 
ating between 7 and 13 grams. 

The body dimensions of specimens of approximately the same age, taken 
in the flesh, are as follows (Volga-Ural sands): Head and body (20 specimens), 
67.3 (54-76); tail vertebrae (19 specimens), 25.5 (21-31); hind foot (20 speci- 
mens), 12.2 (10-14.4); ear (14 specimens), 6.7 (5.2-9). Khodja-Dovelt 
(southern Kysyl-Kum) 4 specimens: Head and body, 66.5 (61-73); tail verte- 
brae, 31.1 (29-33); hind foot, 12.9 (12.4—13.4); ear, 8.5 (8—9.6). 

In the fauna of Turkestan and Central Asia this species is the single real 
and quite typical psammophilic form of the family Soricidae and even of the 
whole order Insectivora. Crocidura suaveolens, widely distributed in Turke- 
stan, keeps to the mountains, river valleys and cultivated lands, being but 
a temporary dweller in sandy deserts. 


BURROWS 


As to the arrangement of the burrows of this shrew there is no definite 
information. Eversmann’s indications are vague. B. 8. Vinogradov told 
me that in the desert of Sundukli (between Bokhara and the Amu-Daria 
he caught some Diplomesodon by placing traps in depressions among sandy 
hillocks near burrows belonging apparently to this species. The openings 
of those burrows were very small, half covered with fallen sand and scarcely 
visible. They greatly resembled the entrance into the retreats made by 
some desert beetles and lizards. 

In the Volga-Ural sands, judging by what G. M. Rall and Kutcheruk have 
told me, Diplomesodon is much more common in the middle of this sandy 
area than on its borders, being there the predominating species of shrew. In 
August and September, 1936, during work on the census of small mammals, 
there were caught 2000 rodents, and with them one Hemiechinvs auritus, 
2 Crocidura suaveolens and 9 Diplomesodon. Some additional data on this 
species obtained in the course of his observations in Sasyk-tan (center of the 
Volga-Ural sands) during August and September of 1936, were given me 
by V. V. Kutcheruk, who writes: “Hillocky sands form the autumn station 
of the shrew, which represent semi-quicksands with hillocky relief and a 
vegetation consisting of the following plants: Elymus giganteus, Agriophyl- 
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lum arenarium, Corispermum aral okaspicum, Chondrilla juncea and C. 
ambigua, Tragopogon brevirostris and other species, Eremosparton aphyllum, 
sparse bushes of Tamarix laxa and T. pallasii, and Calligonum aphyllum.” 
Photographs accompanying the article on Dipus sagitta by B. K. Feniuk 
and J. M. Kasantseva in the Journal of Mammalogy, vol. 18, no. 4, convey 
an idea as to the landscapes of the Volga-Ural sands. In this environment 
the density of the shrew population is rather high. Here, during the first 
half of July, G. M. Rall obtained two pregnant females with 5 and 4 embryos 
respectively, while I secured one nursing female during the first days of Sep- 
tember. 


FOOD HABITS 


In 1936, I succeeded in keeping one of these shrews in captivity for 8 days, 
from the 4th to the 11th of August. In the course of that period I used to 
feed the animal with the dwellers in hillocky sands most frequently met 
with at this time of the year. In the presence of favorite food it would 
not eat common mice (Mus musculus). It did not attack till night a mouse 
(weighing about 10 grams) that was placed in its cage in the morning. It 
assumed a posture of defense at the approach of the mouse, emitting sounds 
like those produced when a nail is passed over a fine-tooth comb. During 
the night it killed the mouse and consumed most of its carcass, bones in- 
cluded, leaving only the hind feet and a part of the trunk. 

The lizards Eremias arguta and Phrynocephalus interscapularis were eaten 
very readily. These two species form the favorite food. If a lizard is placed 
in the cage of a shrew, the latter will immediately spring at it, trying to 
climb on its back and biting at the point of junction of the skull and spine. 
If the lizard attempts to defend itself, the shrew will instantly bite it on both 
sides of the head, then will suddenly clutch at the junction of the skull and 
spine and hold fast until the lizard ceases to move. Out of 26 lizards of 
those two species consumed by the shrew, only one Eremias succeeded in 
biting the shrew when defending itself. 

In eating lizards, the shrew begins with the head; the parts left untouched 
are usually the feet, tail and very seldom the head. The bones of the skull 
and skeleton are consumed. In a period of 24 hours the shrew killed 
as many as 11 lizards of the species indicated, eating 5 of them during the 
night. A large Phrynocephalus mystaceus (weight 24 grams, length 163 mm.) 
attacked the shrew; the latter was obliged to defend itself and could not 
overcome its assailant. Missing its favorite food the shrew will eat scarabs 
(Scarabaeus sacer) rather willingly, while showing strong reluctance for 
Ocnera sp. and eating the latter only in case of prolonged starvation. In 
attacking a scarab, the shrew seizes a leg and shakes it until it is torn away. 
Having severed almost all the legs in this way, it begins to devour the insect, 
sinking its teeth into the abdomen and leaving the chitin almost wholly un- 
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touched. It is to be noted that the shrew spends a great deal of energy de- 
vouring a single beetle. The daily food consumption of the shrew is ex- 
tremely large. Although the living weight of the shrew that I observed was 
only 10 grams, the animal would consume daily 10 to 17 grams of lizards or 
7 grams of mice and 4 grams of lizards. During the autumnal period, at 
least, and possibly all the year round, the shrew remains a typical herpeto- 
phage. 

M. K. Serebrennikov (1931) points out that Diplomesodon, when wandering 
in search of food, will dig up the sand from time to time and lower its nose 
into the pit, scenting apparently for insects which have buried themselves 
therein. As may be seen from the observations stated, the shrew in such 
cases must be seeking lizards which spend the night lying buried in the 
sand near the surface in a half-sleeping state, or in cool weather even in a 
condition of complete torpor. 


COLOR VARIATIONS 


Young animals are somewhat duller and darker colored than the adults 
Individual variation is very great. In some specimens there is a slight wash 
of brownish on the gray fur, a peculiarity that is strongly developed in thre¢ 
skins among ten from the Volga-Ural sands. Specimens with a brownish 
wash are particularly large in size and, possibly, this coloration is an indica- 
tion of old age. A specimen from Khodja-Davlet in the southern Kyzyl- 
Kum has the pale ground color of its fur strongly washed with brownish, th 
general coloration approaching the cinnamon drab of Ridgway. In a par- 
ticularly dark specimen from Ushtagan (September, 1935) the usual pure 
silvery-gray is replaced by shining slaty-gray. The coloration of the anterior 
part of the head is rather variable. Usually the lower limit of the dark color 
reaches the level of the eye, while the upper part of the end of the nose is 
dark. Sometimes, however, the tip of the nose is light, and the white colora- 
tion may extend farther backwards. In an extreme case the dark region 
begins only on the line between the eyes, the transition in that region being 
rather abrupt (fig. 2, K). The size and shape of the white patch on the back 
is variable. It may be located either near the head or nearer the tail, vary- 
ing in shape from a narrow long stripe to a rounded oval or egg-shaped spot 
The variability of that patch is due neither to sex, age, nor geographical range 
Figures 1 and 2, which represent animals from the same locality, give an 
idea as to the modifications of the above character. 

A feature in the coloration of Diplomesodon that has hitherto remained 
unnoticed, is to be especially indicated, namely, the presence of a white 
stripe extending backwards from the white dorsal patch and connecting the 
latter with the white region on the rump (fig. 2,G-—K). The white stripe is 
sometimes barely marked, but in some cases it may be very pronounced and 
unusually broad. This character was developed in 7 specimens out of 31 
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from the Volga-Ural sands, but was not shown in animals from other local- 
ities. 
The geographical variability of Diplomesodon appears to be insignificant. 
Specimens from the Volga-Ural sands are characterized by a uniform, rela- 
vely rather dark coloration, with a slight wash of brownish. The same type 


(cn 


loration is displayed by specimens from the “‘Bolshie Barsuki”’ sands. 


T Co 
Specimens from the southern part of the Kyzyl-Kum Desert and southern 
Kara-Kum are characterized by a lighter and paler coloration as compared 
with that of northern individuals. They possess a more “desert’’ hue of 
loration. This form is designated as D. pulchellum pallidus V. G. Heptner 
1938). (Type from the station Utch-Adji of the Central Asia railway, in 
southeastern part of the Kara-Kum Desert. 
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A CONTRIBUTION TO THE BIOLOGY OF PARASCALOPS BREWERI 


By W. Ropert Eapie 


There is a definite lack of information in mammalian literature on the 
biology of the hairy-tailed mole (Parascalops breweri Bachman). This 
situation is reflected in books on natural history, in which this mole is usually 
dismissed with the statement that its habits “are probably similar to those 
of the common mole, Scalopus aquaticus.”’” Jackson (1915), in his revision 
of the American moles, wrote: “The habits of Parascalops are not well known, 
but in general they appear to be much the same as those of Scalopus.’”’ While 
this might be true in many respects, it seemed to me that this species was 
worthy of special study. Accordingly, I began an investigation in the summer 
of 1935 and continued it to the summer of 1938, in the vicinity of Durham, 
New Hampshire. My observations are based on a series of about 100 moles 
collected throughout this period. The hairy-tailed mole is only locally 
common throughout its range and is never abundant in the sense that mice 
or shrews are. Jackson (1915) wrote that, ‘“The hairy-tailed mole is rather 
rare and local in its distribution and is difficult to trap.” 

In the first two years of my study I used the ordinary “snap-back” mouse 
traps. After opening the mole tunnels these traps were set in the breaks 
at right angles to the tunnel and flush with the floor. It was found that 
covering the break to exclude light did not affect the success of the set, prob- 
ably because the mole sensed the break in the tunnel and proceeded to repair 
it in the usual manner, whether covered or not. This habit of repairing any 
tunnel break before passing through it is the principal reason why this mole 
is difficult to trap by such a method, since the animal usually covers the trap 
with a mass of soil. In the last year of the investigation it was necessary to 
be more certain of capturing moles from specific tunnel systems, and several 
commercial mole traps of the “choker loop” type were used. These traps 
resulted in a high percentage of capture. All attempts at devising a success- 
ful live trap met with failure. Bait of every sort was ineffective in enticing 
these animals into a trap. 

Variations in size, dentition and coloration.—In the series of moles studied 
there was an appreciable difference in the size of the sexes, the males being 
slightly larger. This was most evident in the weights of the specimens, 4! 
adult males averaging 54.5 grams, while 19 adult females, exclusive of lac- 
tating or gravid specimens, averaged 47.5 grams. There was also a difference 
in the average measurements, which, although less diagnostic than the 
weights, are presented here as having some significance. The males averaged 
as follows: Total length, 155 mm.; tail vertebrae, 29 mm.; hind foot, 20 mm.; 
while the same average measurements for females were 147, 28, and 19 mm. 
Gravid or lactating females may exceed the largest males in weight. 

The full complement of 44 teeth in Parascalops is occasionally varied by the 
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occurrence of an extra premolar in one of the jaws. It occurred three times 
in 50 adult specimens examined for this peculiarity. 

Frequent color variation in the shape of white spots on the breast or abdo- 
men occurred in the moles studied. This most often took the form of a breast 
spot about 1 em. in diameter. Ten out of 36 moles trapped in the spring of 
1938 showed this character. There is a constant age variation in the color 
of the hair on the snout, tail and feet. In young specimens the hair on the 
tail and feet is always dark brown in color while the snout is the usual fuscous- 
black. Later these regions acquire a grizzled appearance owing to the occur- 
rence of white hairs among the others. Finally, in very old specimens, snout, 
tail and feet become almost pure white. 

Scatology.—The scats of this mole average about 10 x 2.5 mm. in size and 
are somewhat cylindrical in shape, tapering to abrupt points at the ends. The 
fresh scats dry quickly to a very hard consistency and present a finely pitted 
surface, since they are largely composed of soil particles and the chitinous 
remains of insects. They are usually brownish-black in color and character- 
istic shiny particles of chitin may be observed on their surface. 

Molting.—A study of the pelage condition in all the moles collected showed 
that Parascalops molts twice a year, in the spring and again in the fall. 
Spring molting has been observed as early as March 29 in some individuals. 
It progresses slowly and in most instances is not completed until the middle 
orend of May. The earliest date of complete molt was April 21. The exact 
time of molting varies widely with the individual. Moles collected on the 
same date may show a range from the initial stages to an almost complete 
molt in some specimens. All moles collected after the first of June have been 
in completely new pelage. 

The fall molt, in the adults, usually begins early in September and, pro- 
gressing steadily, is normally well advanced by early October and completed 
by mid-October. There may be exceptions, however, to this progress of the 
fall molt. An old female on September 8 showed an advanced stage in which 
only the dorsal surface of the rostrum and the dorsal lumbar region were in 
old pelage. An adult female on September 12 showed an almost equally 
advanced stage. All specimens collected after the end of October were in 
fresh pelage. The fall molt in immature moles may begin somewhat earlier 
than in the adults, although it is completed no earlier. Most immature 
moles collected the last week in August show the beginning of the molt on the 
sternal region. 

The manner of molting in Brewer’s mole follows a fairly typical pattern or 
sequence, although, as might be expected, there are individual variations. 
In general, the spring and fall molts follow a similar pattern. Almost in- 
variably the new pelage appears first in a patch on the breast and shortly 
thereafter in another patch on the dorsal lumbar region anterior to the base 
of the tail. The new pelage then extends caudad and laterad from the breast 
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area to cover the abdomen and connect with the dorsal area, where the change 
is then spreading toward the head. Usually the ventral molt is completed 
before the dorsal, but in two specimens, collected in October, the reverse was 
true. The new fur ordinarily appears in solid patches which gradually en- 
croach upon the old pelage and are sharply marked off from it. Occasionally, 
however, and particularly in the fall molt, the new hair may appear in a 
scattered fashion over large areas. 

Habitats.—The region in which this study was made is located in the low- 
lands of the coastal watershed of New Hampshire. It has a varied surface 
of rocky, gravelly, and sandy soils with deposits of clay interspersed. The 
moles were found occupying a variety of habitats ranging from large open 
fields to heavily wooded areas. These habitats may be classified as follows: 
Old pasture land, marked by open grassy areas, a thin cover of young trees 
and a variety of shrubs; second-growth hardwood woodland; white pine- 
hemlock woodland; open fields; roadside areas. Parascalops was not found 
permanently occupying places where the soil was very wet, areas where the 
soil had a heavy clay content, or areas on the summits of hills or ridges where 
the soil was hard, dry, sandy and without the protection of trees or shrubs. 
Moles were trapped from tunnels in wet clay soil bordering on more suitable 
areas, but these tunnels were never extensive. The animals were most 
abundant in the sandy loam type of soil where there was good surface cover 
and sufficient moisture. The degree of rockiness of the soil seemed to have 
no bearing on the distribution of the moles. No seasonal variation in choice 
of habitat was observed, the moles being located during the colder seasons in 
exposed or open situations as often as elsewhere. 

Population density —Trapping was carried on in a definite area of approxi- 
mately 27 acres of varied topography for a period extending from August, 
1935, to June, 1936. During January and February of this period, the work 
was necessarily suspended. This area included various habitat types and 
about one-fourth of it was unsuitable for mole habitation because of low, 
swampy conditions throughout the year. Traps were set wherever signs of 
mole activity could be found during this period and 32 moles were collected. 
This is an average of 1.2 moles per acre. The animals were not evenly dis- 
tributed over the suitable areas, however, for 11 out of the 32 were collected 
from one of the 27 acres. Moreover, the mole population was then by no 
means exhausted, because fresh signs of mole activity were evident at the 
end of this period. It is obvious, too, that a possible influx of new individuals 
must be considered in connection with these figures. Over a large area, then, 
throughout which the moles occur in scattered centers, an average population 


of 1.2 per acre is probably a conservative estimate. On smaller favorable 
areas the number of moles may run much higher than this. In the figure of 
11 per acre mentioned above, migration into the area is probably an important 
factor, for although all the moles were trapped within a two-week period, it 
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was the breeding season and males were coming into the area in search of 
females. 


HOME RANGE 


Indications of presence.—The characteristic indication of the occurrence of 
Brewer’s mole as in the case of moles in general, is the presence of surface 
ridges and “mole hills.” However, the ridges formed by this mole are not as 
pronounced as those of the common mole (Scalopus) and, indeed, are difficult 
to see except in hard packed soil with little or no surface cover, as where a path 
or a woodland road crosses its territory, or on smooth lawns. Much of the 
time in moderately loose soils or under woodland humus this mole forms no 
visible ridges. In such cases one is dependent upon the tendency of the soil 
over the tunnels to sink under foot, or on the presence of “mole hills.” These 
mounds of earth pushed up from the deeper tunnels are characteristically 
smaller than those of Condylura or Scalopus. The average measurements for 
a large number of these mounds were 15 cm. in diameter by 7.5 cm. in height. 
Occasionally, where moles are excavating a nest chamber, hills of larger size 
may be thrown up. Sometimes, as in heavily wooded areas, a layer of 
humus, surface leaves and twigs effectively mask their presence. 

Tunnels and tunnel systems.—The tunnels of Brewer’s mole are, as a rule, 
just large enough to allow free passage of the mole. They ordinarily measure 
3.7 em. in horizontal diameter and 2.5 em. in vertical diameter. Tunnels 
used as main routes for some time may measure 4.5 x 3.2 cm. Like other 
moles, Parascalops digs both a system of surface tunnels and a system of 
deep tunnels. From data secured through excavation of these tunnel sys- 
tems it appears, as might be expected, that the surface tunnels are always 
more extensive than the deeper ones. Thus the deep tunnel systems are 
always fairly definitely circumscribed, while it is difficult ordinarily to set 
any limits to a system of surface tunnels. The construction, by the Civilian 
Conservation Corps, of a woodland road through the area studied gave an 
illustration of this latter point. The mole tunnels occurring in cross section 
in the banks of the road were counted where cuts were made during the con- 
struction of this road. In a distance of 492.2 feet there were 220 surface 
tunnels. This is an average of one surface tunnel in cross section every 2.2 
feet and gives some idea of how thoroughly an area may be covered with a 
network of these tunnels. As compared to surface tunnels, deep tunnels in 
this cross-section survey were few in number 

The surface tunnels form an irregular branching network. Some of them 
serve as main routes, as indicated by their larger size, smoother, well-packed 
walls, and more frequent use; others are smaller, less well defined, and obvi- 
ously pushed out in search of food. Very often main surface tunnels extend 
beside or under some surface structure such as a stone wall for one hundred 
yards or more. Surface tunnels have occasional openings that seem to be 
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used by shrews and mice, but whether the mole itself uses them it is difficult 
to say. It is significant that such openings are not repaired, even though 
moles are using the tunnels, whereas an artificial break is repaired the first 
time a mole goes through it. 

In the region in which this study was made, the soil always freezes during 
the late fall and winter to depths that depend on the surface cover. Ordi- 
narily it does not thaw completely until early spring (late in March or early 
in April). With the freezing of the soil, near surface activity on the part of 
Brewer’s mole becomes increasingly limited and the animals are eventually 
driven into their deep tunnel systems. Before this time, however, prepara- 
tions are made for this event. During October and early November, in- 
creased digging activity was observed in localized tunnel systems, as indicated 
by the sudden appearance of numerous fresh “mole hills’? where none had been 
observed during the summer. This was interpreted as evidence of a process 
of enlargement and extension of the deep tunnel systems in preparation for 
the winter months. After the surface soil is once well frozen no mole hills 
are pushed up unless an unseasonable thaw occurs. 

In explanation of some of the characteristics of a deep tunnel system in 
winter, the following data are presented. As soon as the snow had left the 
ground in the spring of 1937 (March 20), observations were begun on a tunnel 
system in fairly well elevated, dry soil in an open area of old pasture land. 
Numerous near-surface tunnels of this system were opened and many of them 
were repaired by a mole during the ensuing six days. Then, on March 26, 
an old female mole was collected from one of the tunnels. This female had 
not yet mated. From this time until April 11, when daily observation ceased, 
there was no further sign of mole activity in this system of tunnels, although 
the weather was warm. Thus it was concluded that this old female was the 
only occupant. This deep tunnel system (pl. 1, A) was spread over an area 
about 50 feet in diameter. Scattered over this area were 58 mounds of earth 
of varying size. The condition of these mounds showed that none was fresh 
and that all dated at least from the previous fall. These surface mounds gave 
some indication of the distribution and course of the main deep tunnels. 
Partial excavation of several deep tunnel systems has shown that they are 
tortuous and intricate. They were found as much as 56 em. below the 
surface,'but the more usual depth was between 25 and 45cm. Tunnels may 
be found, however, at any level from the lower limits of activity to near the 
surface 

As soon as the surface soil thaws in the spring the moles become active in 
the surface tunnels, as evidenced by the repair of broken tunnels and by 
trapping records. In 1936 activity first occurred on March 22, in 1937 on 
March 20, and in 1938 on March 18. This date of first surface activity also 
varies with locality. Well covered and shaded soils thaw later in the spring, 
and activity in such areas was first observed a week or more later. From this 














P Upper (A).—Tunnel system area of old female in winter. Each white marker 
nai es the location of a soil heap Middle left (B) Exposed winter nest of Brewer's 
mole at edge of woodland Middle right (C The same with nest removed and markers 
indicating communicating tunnels. Lower (D Section of skin showing secondary sex 
glands of Brewer’s mole The skin surface is at the left, and the sections of the tubular 
glands appear at the right. Sectioned hair follicles and associated sebaceous glands 
ippear between the two 
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Pi. 2. Upper (A), a breeding nest was located under the white marker in th: 
of the photograph. Middle (B), a view of opened nest and four young of Pa 
brewert which are probably about five days old. Lower (¢ a vertical section thi 


the eye of an embryonic Brewer's mole of 14 mm. crown-rump length 
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trapped in late November, early December, and as late as December 18 
during such warm periods, although the surface soil was well frozen at these 
times. The temperature on the latter date was at an average of 7°C. with a 
maximum of 15°C. When the temperature dropped the next day to —6°C. 
all surface activity ceased. 

Concerning the daily activity of Brewer’s mole, trapping records indicate 
no pronounced nocturnal or diurnal periods of activity. Moles were col- 
lected irrespective of the time of day. However, it is probable that indi- 
vidual moles may exhibit a daily rhythm of active feeding and resting periods. 
Brooks (1908) was of the opinion that Parascalops is more active by day. 
Scheffer (1930) and Hisaw (1923) presented data showing that the common 
mole (Scalopus) may be active at any hour. 

Locomotion and digging.—Like other moles, Parascalops is awkward, when 
above ground, because of the extreme specialization of the fore limbs. A live 


LOI 


captured by hand one morning, was placed on a hard-surfaced dirt 
road. It made no attempt to dig in but immediately started off at what was 
probably top speed. The mole, when timed over a measured distance, 
traveled 15 feet in 30 seconds. This slow rate is not surprising when the 
awkward position and shortness of the forelimbs are considered. It is prob- 


able that the mole can progress much faster in its tunnels, where the position 
of the forelimb is admirably adapted for exerting an efficient traction on the 
side walls. There are no data about underground speed in Parascalops. 

Repair of tunnels.—It was possible to observe the manner in which Brewer’s 
mole repairs any break in its tunnels, a habit important in protecting the 
mole from possible predators from above. I opened a deep tunnel, and watched 
for developments. After 20 minutes of quiet watching I saw a pink snout 
appear and explore the opening cautiously. The snout was quickly with- 
drawn and a scraping sound ensued, resulting presently in the appearance of a 
mass of loose soil in the tunnel break. However, no portion of the mole was 
visible during this act. The exploring snout then appeared again, moving 
rapidly about in all directions for a brief moment before being withdrawn. 
Another period of scraping sounds followed, and then a larger mass of loose 
soil was thrust upward into the excavation. The next event observable from 
the outside was the movement of the loose soil as the mole pushed through it 
and continued on its way. The complete repair of this tunnel was accom- 
plished in a little over one minute. 

Sanitation.—Ali nests were clean and free from droppings and the tunnels 
were likewise quite clean with no litter or debris covering the floor. This 
mole seems to have special places for depositing fecal matter. Along a road- 
side where the moles were numerous, their surface tunnels opened frequently 
to the outside at the edge of a low bank which bordered the road. Imme- 
diately outside of many of the openings a small pile of fecal matter was 
found, containing in each case from two or three to as many as twelve or 
more scats. 
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SOCIAL TRAITS 


Association with own species.—Trapping records from deep tunnel systems 
in early spring before the start of the breeding season, and in the fall, show that 
the sexes are solitary, wintering separately. I have come to this conclusion 
from the fact that only one mole was ever taken from a single deep tunnel 
system. In the spring, in cases where a female had been removed from a 
deep tunnel system previously, the area usually would be deserted during the 
rutting period. On the other hand, in several tunnel systems examined during 
this period, three or four males were trapped from each system before the 
female herself was caught, a fact suggesting that the males were invading 
these systems in search of the females. Tunnel systems occupied by females 
can be identified in the early spring after the mating period because of the 
appearance of fresh mounds on the surface as the female constructs her breed- 
ing nest chamber. From every system where such mounds appeared, female 
moles were trapped but no males. Males were entirely absent from the nest- 
ing areas of the two females whose breeding nests were found, and it is prob- 
able that they do not associate with the female and young at this time. 

Two or more males were repeatedly taken from the same or adjacent tun- 
nels at the same time both in the spring and during the summer and early 
fall. In the late summer and early fall after the young moles have left the 
nests, adult males and females as well as young of both sexes were taken 
indiscriminately from the same surface tunnels, showing apparent free asso- 
ciation at this time. The lack of scars on these moles, in general, suggests 
that they rarely fight seriously among themselves. 

Association with other species.—Brewer’s mole associates freely with a 
large variety of other small mammals, at least to the extent that they use 
its tunnels as a system of common highways. The following is a list in order 
of abundance of the mammals trapped in mole tunnels in which Parascalops 
itself was taken: Blarina brevicauda, Microtus pennsylvanicus, Peromyscus 
leucopus noveboracensis, Sorex cinereus, Pitymys pinetorum scalopsoides, 
Synaptomys cooperi, Condylura cristata, Zapus hudsonius. From one trap- 
setting in a single mole tunnel within several days were taken successively: 
two Microtus, and one each of Blarina, Condylura, and Synaptomys. An- 
other mole tunnel setting yielded successively one each of Pitymys, Blarina, 
Parascalops, and finally three Synaptomys. Most of the species listed above 
were taken from surface tunnels, but on a number of occasions Blarina and 
Microtus were taken from deep tunnels. It is therefore evident that in regions 
where Brewer’s mole occurs its extensive surface tunnels form a convenient, 
well protected highway for most small mammals. Of these, the short-tailed 
shrew was the species most frequently encountered. It outnumbered the 
total of all the others taken. 

Intercommunication.—It is difficult to say whether, under normal circum- 
stances in the field, these moles communicate by means of sound. A mole, 
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surprised one morning on the surface, emitted shrill squeaking sounds as it 
attempted to avoid capture. When caught and held in the hand it emitted 
very harsh, guttural squeaks and short, snorting sounds. Noise was also 
made by the harsh grating of its teeth 

3rewer’s mole possesses scent glands on the ventral body surface. These 
function primarily as secondary sex glands and probably serve as a means of 
communication between the sexes during the rutting period. 


ENEMIES 


Parasites.—This mole harbors a number of external parasites, of which 
fleas and mites are the most numerous. These occur in greatest abundance 
in the spring and summer months, but were numerous in all months in which 
moles were trapped. Moles were collected harboring as many as 24 fleas 
and 15 to 20 mites. These parasites were identified by staff members of the 
Bureau of Animal Industry, United States Department of Agriculture, as 
follows: Fleas—Nearctopsylla hygini laurentina Jordan and Rothschild, and 
Ctenopthalmus sp., probably C. pseudagyrtes Baker; gamasid mites—not iden- 
tified as to genus; lice—Euhaematopinus abnormis Osborn 

Acanthocephalid worms were very frequently found within the intestines 
of these moles. They were sometimes very numerous and on one occasion 
ten worms were taken from the ileum of a male collected in the spring. These 


worms often measure as much as 15 em. in length and over 1 mm. in width 


} 
? 


when taken from the intestine, yet the animal just mentioned appeared to be 

good condition. These acanthocephalids, identified by the Bureau of 
Animal Industry, proved to be Moniltformis sp., probably M. clarki (Ward, 
1917 No tapeworms or roundworms were found in the intestines; but 15 
per cent of the stomachs contained roundworms in varying numbers. As 
many as 36 were found in one stomach and 27 in another. 

Predator A humerus of Parascalops was taken from a red-fox dropping 
in the area studied. Hamilton, Hosley and MacGregor (1937) found this 
species occurring once in a fecal analysis of 131 red-fox droppings from the 
Harvard Forest in Petersham, Massachusetts. Sperry (1933) found Brewer’s 
mole in the stomach of an opossum in North Carolina. The common occur- 
rence of the short-tailed shrew in the tunnel systems of the mole must be a 
constant danger to nestling young during the breeding season, since this 
voracious mammal would almost certainly devour them if it found them un- 
protected. It is probable that other predatory mammals capture an occa- 
sional mole of this species. Fisher (1893) recorded the occurrence of one 
Brewer’s mole in the stomach of a great gray owl from Dover, Maine, and 
Saylor (1938), in Virginia and West Virginia, took specimens from the stom- 
achs of water moccasins (Agkistrodon mokasen), one in 1936 and two in 1937. 
Since the tunnels of the mole are large enough to accommodate sizeable snakes 
it may be that these reptiles are important enemies. 
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FOOD 


An analysis was made of the contents of 100 stomachs of Brewer’s mole 
collected in all months except January and February. November and 
December each were represented by only a few stomachs. The food items 
were classified and were estimated by the bulk method with the result shown 
in Table 1. 


TABLE 1. Results of an analysis of the contents of 100 Brewer’s mole stomachs collected 


throughout the year. Does not include January and February 
re rancerraon | runcuwrace nr 
Earthworms 34 84 
Insect larvae and pupae 29 96 
Adult insects 18 86 
Millipedes and centipedes 2 32 
Snails and slugs Less than 1 3 
Sow-bugs Less than 1 4 
Sand and rootlets 2 100 
Detritus 14 100 


TABLE 2. Frequency of occurrence of those insect larvae found in significant numbers 


100 stomachs of Brewer’s mole 


LARVAE OF PERCENTAGE BY 
rete FREQUENCY 


Coleoptera 


Elateridac 38 
Cantharidae¢ 22 
Scarabaeidae 19 
Curculionidae 16 
Carabidae 15 
Tenebrionidae 9 
Diptera 
Tipulidae 36 
Mycetophilidas 16 


Leptidae 
Asilidae 


Lepidoptera 


or 


The percentage of earthworms eaten is low when compared to reports on 
the percentage eaten by the common mole, Scalopus; and the total percentage 
by bulk of adult insects, larvae and pupae (47) exceeds the percentage of 
earthworms (34). As indicated in the table, the only plant remains found 
were small rootlets which had probably been eaten accidentally with the 
animal food. Most of the adult insects were beetles; but ants occurred in 57 
per cent of the stomachs, and in several stomachs ants comprised the bulk of 
the food. One stomach contained over 200 ants, but in most cases the per- 
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centage of this food was low. Ants were eaten in largest numbers in the early 
spring and late fall, and they may form an important food item at those times 


other food is searce. Those insect larvae occurring most frequently in 


when 


the stomachs were identified and their frequency of occurrence was deter- 
mined to be as in Table 2 

Some of these insect larvae represent families of economic importance, 
ly: Among the beetles, the Elateridae, the Scarabaeidae and the Curcu- 


lionidae; among the flies, the Tipulidae, and the Mycetophilidae. Over 1000 


individual larvae of the Mycetophilidae, genus Sciara, were found in one 


stomac] The lepidopteran larvae were cut-worms. The majority of the 
insect larvae were identified by staff members of the Food Habits Division of 
Wildlife Research, Bureau of Biological Survey 

Brooks (1908) found that Brewer’s mole in captivity would eat the eggs of 


mall birds and all kinds of flesh, but starved to death without eating any of 
vegetable material offered. He found also that one captive mole de- 


ired 66 grams of earthworms and insect larvae in 24 hours, while the mole 


BREEDING HABITS 


Proportion of sexe An examination of the yearly totals of males and 
females collected leads to the conclusion that males are more numerous 
60 males te 42 females. However, if the totals for each half of the year are 


taken separately, an interesting difference arises. The proportion for the 
first half of the year is then 44 males to 25 females, while for the last half the 
proportion is about equal—16 males to 17 females. This suggests that the 
emales during the breeding season are more cautious or more secluded in 
their habits, harder to trap, though perhaps as numerous as the males. 
Secondary sexual characteristic \s pointed out earlier in this paper, there 
is an average difference in size between the sexes, the males being the larger. 
In addition to this size difference, male moles in the breeding season possess a 
trongel! characteristic odo} than do the females, although the odor is present 


in the latter to some degree. It was observed that in the breeding season and 


for some time thereafter a brownish-yellow or golden stain appeared on under- 
parts of both sexes, always more extensively in males. The characteristic 
breeding odor comes from this yellowish secretion. The stain in the males 
usually extends from the ventral surface of the lower jaw posteriorly over the 
chest, spreading laterally to the forelimbs and posteriorly along the mid-ven- 
tral area of the abdomen to the inguinal region, around which there is a heavily 
stained area. Often the stain is also present on the dorsal surface of the snout 
and head; and in one or two males the entire ventral surface was more or less 


generally stained. In the female, the stain is usually limited to the under 
side of the jaw, the chest, and a small area about the inguinal region. It is 


usually less intense than in.the male. The stain is not limited to the hair 
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but is also present on the underlying skin surface; it was found to be caused 
by a secretion from special glands in these areas. It is interesting to note 
that some confusion has existed in the past in the literature on Parascalops 
because this yellowish stain has been regarded in some cases as a definite 
variation in the animal’s coloration. References to a yellowish discoloration 
are found in the descriptions of other genera of moles, particularly in Talpa 
(Adams, 1903) and Scalopus (Jackson, 1915). It is probable that similar 
glands occur in these genera. 

A histological study of these glandular areas shows that the sudoriferous 
glands in the skin of these regions are greatly enlarged and increased in num- 
ber and are the active elements which produce the secretion (pl. 1, D). They 
lie in the deepest layer of the corium at the base of the hair follicles, separated 
from the cutaneous muscle by a thin layer of connective tissue. The cells 
which line the coiled tubular glands are cuboidal to columnar in shape and 


possess large nuclei. Associated with each hair follicle in these areas are 
normal sebaceous glands. Sections of the skin outside these glandular areas 


show the normal sweat gland elements relatively small and few in number. 

The scent gland areas assume increased activity in the breeding period; 
but the yellow stain may be in evidence to a limited extent at other times of 
the year. The young mole, after leaving the nest, has no trace of the yellow 
secretion, but by November, when it is five or six months old, it shows traces 
of the secretion on the ventral jaw surface. By the following spring the glands 
are active in all the usual skin areas. Old males appear to have a more exten- 
sive development of the scent gland areas. It seems probable that these 
glands produce a specific odor functioning in the attraction of the sexes to 
one another in the breeding period. Similar but more localized glands occur 
in shrews. 

Breeding season.—Mating normally occurs in this area of the range of 
Brewer’s mole during the last week in March and the first week in April, and 
only one litter is produced each year. These observations are based on three 
classes of evidence, testes size, condition of the female reproductive organs, 
and field observations 

The testes of the male become greatly enlarged along with the accessory 
reproductive glands in the early spring and measure at their maximum, 12 x7 
mm. In the resting stage the testes measure only3x2mm. The alteration 
in size from March to October is shown in figure 2. The testes are largest in 
late March and decrease in size from then until late summer. There is a 
sharp decrease in size in mid-May. At the height of the breeding season the 
prostate gland is a large, pear-shaped structure measuring about 25 mm. in 
length, situated ventral to the urinary bladder and hiding it from view. 


Cowper’s glands, located on each side at the base of the penis, are also greatly 
enlarged and measure about 8x 4mm. This condition of the reproductive 
glands is similar to that of T'alpa, in which the prostate is similarly developed 
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(Grosz, 1905). It is in contrast to Condylura, in which the enlargement of 
the prostate is apparently absent (Hamilton, 1931). 

\ peculiarity of female moles of the genus Talpa (Adams, 1909, and Wood 
Jones, 1914) and of the genus Condylura (Hamilton, 1931) is the complete 
closure of the vaginal orifice by the surface skin except during the reproductive 
period. In Parascalops a similar condition is present, which disappears with 
the approach of the breeding period, reappearing late in the summer so that 
by September the surface skin completely closes the vaginal orifice again. 
'emales collected as early as March 23 had the vagina well open before mating 
had occurred. 
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Fic. 2. Alteration in testes size from March to October of ail adult male moles trapped 
in this period 


Concerning the actual mating period: each of four females collected within a 
four day period, March 29 to April 1, had the vagina closed by a copulatory 
plug. Only two unmated females were collected after April 6. One, col- 
lected on April 28, was of the last season’s young, as indicated by tooth wear. 
The entire reproductive tract of this individual was in a resting or undeveloped 
condition and the vaginal orifice was only partly open. This may have been 
a not fully matured member of a late litter from the previous year. The other 
female was collected in an isolated tunnel system in a large field on May 5. 
The uterus was swollen and vascular. 

Additional data on the breeding condition of females are presented in 
Table 3. 


It can be seen that the usual time of mating is late March or early April, 
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but occasionally earlier and possible later matings are also indicated. There 
is marked surface activity on the part of the moles during the mating period. 
On one occasion a female was collected from a surface tunnel while a male was 
trapped at the same time only three feet distant in a connecting tunnel. 
Examination revealed a fresh copulatory plug in the vagina of the female. 

Gestation period.—Since all efforts to capture and breed live moles in cap- 
tivity proved fruitless, the exact gestation period is not known. However, 
the table below indicates that it is somewhere between four and six weeks. 
A female was collected on May 18 which had recently given birth to young. 
If this female had mated at the average time, around April 1, the gestation 
periods would be nearer six weeks than four. 


TABLE 3 Data on breeding condition «¢ P uscalop } spring 
The vaginal membrane u a 
DATE CONDITION DAT INDITIO 





Mar. 23 ’36 Unmated Apr. 2 8 Lactating 
Mar. 25 ’36 Unmated Apr. 22 ’36 4 embryos, 21 mm. crown- 
Mar. 26 ’37 Unmated rump, 2 R-2 L 
Mar. 29 ’36 Copulation plug present Apr. 28 ’38 Unmated, immature, ut 
Mar. 31 ’36 Copulation plug present thread-like 
Mar. 31 ’36 Copulation plug present May 5 ’37 Unmated, uteri large an 
Apr. 1 '36 Copulation plug present vascular 
Apr. 2 ’38 Unmated M 1] Lactating 
Apr. 5 ’38 Unmated May 18 ’38 Lactating 
Apr. 5’38 Early embryos 2 R-2 L May 18 ’38 Lactating 

l t Lactation period ver 
Apr. 6738 Unmated June 19 738 Lactation period ove 
Apr. 9 738 tembryos, 9 mm. crown- June 29 ’37 Lactation period over 


rump, 2 R-2 I 


The number of young in every litter of which records were available was 
four; but additional records may show exceptions to this number. 

Breeding nest.—On two occasions the breeding nest of Parascalops was 
discovered by excavating along the course of deep tunnels. A gravid femal 
containing four 9 mm. embryos was trapped from a tunnel system in a large 
open field on April 9, and a subsequent search revealed the breeding nest at 
the southern base of a large surface boulder in sandy loam soil, about one foot 
from the spot where the mole was trapped. The surface of the field was well 
sodded and a few shrubs grew around the base of the rock. At the time of 
trapping, the mole was in the process of completing the nest excavation. 
The cavity, measuring 15 cm. in diameter, was roughly spherical in form and 
its top was 30 cm. beneath the ground surface (fig. 1, B). The walls of the 
nest chamber were smooth and firm, and there was a handful of loose soil 
at the bottom where three tunnels led off horizontally into an adjoining 
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system of deep tunnels. Half way up the side of the cavity a tunnel led off 
for 3 or 4 em. but had either been abandoned or was not completed. Above 
the nest chamber was a system of surface tunnels where the mole was trapped, 
but these did not communicate directly with it. Numerous small soil mounds 
were present on the surface above the nest chamber. In excavating the nest, 
the mole apparently had pushed the loose dirt out into the deep tunnels and 
thence to the surface. 

On May 11, a lactating female was collected and three days later its nest, 
containing four dead young, was found at a point sixty feet from where the 
female was trapped. The nest was located at the edge of a large hayfield, six 
feet from a stone wall, and at the border of a thicket (pl. 2, A). Across the 
stone wall was an old growth of white pine and hardwood. The soil here was a 
well-drained sandy loam, and above the nest area it was covered with a layer 
of dead leaves and humus, although the sodded grass of the open field was very 
close by. The nest occupied a spherical cavity in the firm soil about 16 em. 
in diameter, into which it fitted snugly. Its top was about 25 cm. below the 
surface of the ground. Three tunnels communicated with the nest cavity 


(fig. 1, A). One led off for a few centimeters vertically downward directly 
beneath the center of the nest and then turned away from the nest horizontally 
ta depth of 40 to46cm. Another led off from the side of the nest cavity at 


about the middle, and the third ran upward on a slant from the top of the 
cavity to the ground surface. The nest chamber, by means of these tunnels, 
was in communication with an extensive system of deep and surface tunnels 
located in the open field and occupying an area roughly 70 feet in diameter. 
Almost directly over the nest on the ground surface was a fairly large mound 
of earth where the third tunnel ended. This soil probably represented some 
of the material resulting from the excavation of the nest chamber. 

The nest itself was almost perfectly spherical and was 16 cm. in diameter. 
It was composed entirely of dead leaves, chiefly oak and maple, which were 
coarsely shredded. These leaves were regularly arranged in concentric layers 
and packed very closely together, the nest being compact and carefully con- 
structed. In spite of heavy rains for two days previous the interior of the 
nest was perfectly dry. The inner cavity of the nest measured about 8 cm. 
in diameter and the female and young would fill it rather completely. It was 
lined with the same material that composed the entire wall and the flat leaves 
made a smooth surface. There was a loose passageway through the otherwise 
compact wall on the side toward the middle tunnel. The nest was very neat 
and clean, there being no indication of excrement within it. 

Characteristics of young moles.—The young moles found in the nest were 
dead but were well preserved (pl. 2, B). They were hairless except for the 
presence of short vibrissae on the snout and what were apparently tactile 
hairs on the upper and lower lips and on the face in front of and behind the 
eyes. The skin was somewhat wrinkled, whitish in color, with no indication 
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of pelage. The eyes showed as black spots through the skin, measuring 
about 0.5 mm. in diameter; the only indication of the ears were short slit-like 
apertures 1 mm. long. The fore-limbs showed the characteristic proportions 
of the adult mole, but the claws were short, soft, and blunt. There were no 
visible teeth in the jaws. The average body length of these young moles was 
70.7 mm. and the average weight, 10.2 grams. 

On several occasions it was possible to obtain data on young moles which 
had but recently left the nest. On June 19, 1937, a young mole was trapped 
in a woodland surface tunnel and the following day an adult lactating female 
was taken from the same tunnel; she had well developed mammary glands, 
which were not actively secreting. Unfortunately, trapping was necessarily 
suspended at this time and no more sets were made in this tunnel. The 
permanent teeth of the young mole were not completely erupted and the first 


TABLE 4 Data or ung mole trapped in tunnels 

WEIGHT OF 
LITTER N¢ sEx YOUNG CAUGHT AD. 9 CAUGHT YOUNG IN 
GRAMS 

] : June 19, 1937 June 20, 1937 38 

(incomplete 

2 : June 13, 1938 June 16. 1938 44 
A June 15, 1938 44.7 

' June 17, 1938 51 

June 24, 1938 48 

3 : June 18, 1938 June 19, 1938 34 
June 18, 1938 36.5 
June 21, 1938 36.5 

June 22, 1938 39 


and second temporary incisors were still in place, external to the permanent 
teeth. The first temporary incisor was only one-quarter as wide as the perma- 
nent tooth, and correspondingly shorter. The stomach of this young mole 
contained only solid food. 

During a period from June 13 to June 24, 1938, two separate tunnel systems 
were trapped intensively, resulting in the capture of two females and their 
respective litters. Both females had well developed and extensive mammary 
glands, but neither showed any evidence of active secretion. One litter, 
because of the larger size of the young moles, was obviously older than the 
other, but in neither litter were the young dependent on the mother for food, 
since all their stomachs contained only the solid remains of insects and worms. 
Continued trapping in these tunnel systems for a week resulted in no further 


captures nor signs of mole activity. Thus, in each case it seems probable 














EADIE—BIOLOGY 


If 


that the entire litter was collected. 


OF PARASCALOPS 169 


the usual date of birth is early or mid- 


May, these young must have remained in the home nest about one month. 


Further data on these young moles ar 


smaller than these were not collected from the tunnels. 
as in other moles (Adams, 1909; Arlton, 


nest 


the we 


The 


ight of the smallest young femal 


th until fairly well grown 


and a corresponding difference of 18 grams between the smal 


and the average adult at this time 


hat of the 


GROWTH 


Post-natal qrowth.—Data on the 


not obtained. Considering their size 
growth is probably as rapid as ha 
which gair 


The 


oT) 


nestling young of Talpa, 


ip to the twenty-first day. 


tunnels from June to April were aver 
to sex as in figure 3. Data were lacki 
sible that such data would show the y 
size of 54 grams for males and 47 gra 


Me 


exception mentioned previously, w 


ed 


uurity Every mole that 
as 
examination of the rep! ductive org: 
ious season. Thus, young moles 


prey 
ten months old 
Life span as indicated by toothwear 
that the teeth of young moles very sox 


{} 


the first three premolars of the upper j: 


W-shaped molar ridges of the upper j 

On leaving the nest in the early sur 
not fully erupted; but by late August 
are 
with an incipient leveling of the mola 
November, the tooth cusps are distin 


leveled from the inner points of the W 


All moles collected in the months of March and 


in four well-defined groups. In grot 


cusps were worn to one-fourth their h 


1e post-natal pelage of young mol 


AND 


post-natal crow 


weigl 


was collected i 


flattening of the single cusps of the sec 


aw 


about three months old, the cusps of 


ridges 


presented in Table 4. Young moles 
Thus it appears that, 
1936), Parascalops young do not leave 
is a difference of 13 grams between 


d the a 


re 
verage adult female 


] 


1esi 


trapp¢ da 


young male 


es is essentially the same in color as 


adults in summer but is somewhat grayer and noticeably shorter 


LIFE SPAN 


th of nestling young 


were 


when they first appear in the tunnels, 


en described by Adams (1909) for the 

erage of 4 or 5mm. per day in length 

ts of all young moles trapped in the 
ized by months and plotted according 
ng for the winter months and it is pos- 
oung moles reaching the average adult 
ms for females sooner than is here in- 


o 


the early spring, with the one 


condition, 


‘ . - 
in breeding 


PY as shown by 
uns. Of these, 25 were young of the 
become sexually mature when about 

| rly in this study it was observed 
yn show signs of wear, as indicated by a 
ynd and third incisors, the canines and 


uw, and by the incipient leveling of the 


nmer, young moles have teeth that are 
and early September, when the moles 
the teeth 
At 


ctly flatten 


slight flattening, 


show a 


about five months, in early 
ed and the molar ridges are 
or one-third their length 
April could be classified 
the tooth 


1 
to one-iourth 


ip number 1 (25 specimens 


eight and the molar ridges were leveled 








170 JOURNAL OF MAMMALOGY 


to one-half their length. These individuals were classified as the young of the 
previous season and called “one-year olds” (really 10-11 months). In group 
number 2 (19 specimens) the tooth cusps were worn to one-third their height 
and the molar ridges leveled to approximately two-thirds their length. These 
were called “two-year olds.” In group number 3 (8 specimens) the cusps 
were worn from one-third to three-fourths their height in each animal and the 
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Fic. 3. Rate of growth of young moles after leaving nest as evidenced by averags 
weight of those trapped for each month. Data are lacking for December, January and 
February. 


molar ridges were always completely leveled. These were called “three-year- 
olds.” In group number 4 (3 specimens), the tooth cusps of the majority of 
the teeth were worn completely away and the teeth were thus level with the 
gums, while the molar teeth were correspondingly greatly worn. It is thus 
concluded that under natural conditions old age is attained at 4 years in 
Parascalops, and that even before the third year many individuals have suc- 
cumbed. 
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SENSES 

Sight.—The striking reduction of the sense of sight in moles has long at- 
tracted the attention of both laymen and scientists, and considerable data 
have been presented on this subject. Kohl (1893-1895) and Ritter (1898) 
have studied the eye of T'alpa, while Slonaker (1902) has investigated the eye 
of Scalopus. Calnan (unpublished) has studied the structure of the adult eye 
in Parascalops, the characteristics of which are fundamentally similar to those 
described for T'alpa and Scalopus. The most striking characteristic of the 
eye is its small size, less than 1 mm. in diameter, to which many other degen- 
erate features may be attributed. All the structural elements of a normal eye 
are represented, although they present striking modification. For comparison 
with the structure of the adult eye, sections were made of the eye of a fetal 
mole of 14 mm. crown-rump length. The eyeball measured about one-half 
millimeter in diameter. The raphe of the unopened eyelids was plainly 
visible (pl. 2, C). The pigment of the choroid coat was unusually heavy, 
particularly toward the anterior part of the eye, but the retina and the size 
of the vitreous chamber appeared comparable to those of other mammalian 
embryonic eyes of a corresponding stage. The lens appeared to be developing 
normally, with lens fibers appearing. ‘The adult condition, in which the lens 
is composed of large polyhedral cells with distinct nuclei but without lens 
fibers, must be interpreted, then, as a subsequent degeneration. This condi- 
tion of the embryonic lens corresponds to that of Talpa embryos (Ritter, 
1898) but not to that of Scalopus embryos where the lens fibers do not appear 
(Slonaker, 1902). Observations on trapped specimens show that the ocular 
mm. in diameter and that it is circular in shape when fully open. In one 
specimen, alive though fatally injured, the hair which normally hides the eye 
was spread out in a ray-like fashion to such an extent as to form an unob- 
structed path for light to the eye. The ocular aperture was fully open and 
the eyeball bulged prominently. As the animal died the muscle controlling 
the hair radiation relaxed, the eye became hidden, and the aperture closed. 

Specific information on the senses of smell and hearing in Brewer’s mole 
were not obtained. 


aperture in Brewer’s mole is of comparatively large size, measuring almost 1 


Touch.—As in other moles, tactile hairs are well developed in Parascalops, 
where, in addition to the usual vibrissae on the snout, there is one pair of long 
stiff tactile hairs on each side of the dorsal surface of the head about 1 cm. 
behind the eyes. These hairs extend as much as 7 or 8 mm. above the pelage, 
and their position seems well adapted for providing sensory information 
concerning the roof of the tunnels. The forefeet are provided with a dense 
fringe of stiff carpal vibrissae which curve ventrally on the lateral and pos- 
terior borders of the palm. Kazzander’s study on similar hairs in Talpa 
Suggests that at least some of them may be primarily tactile in function. 
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ECONOMIC IMPORTANCE 


In regions where Brewer’s mole occurs in the vicinity of lawns and gardens, 
its tunneling activities result in the usual damage attributed to moles in 
general, the unsightly tunnels and mounds of earth on lawns and the dis- 
turbance of seed beds and the roots of young plants in gardens. Also, its 
tunnels form highways to facilitate the depredations of mice. Harper (1929 
mentioned Parascalops as a pest on the golf links of Lake Placid, New York, 
because of its tunneling activities. 

Aside from the detrimental habits mentioned, however, it may be said that 
this mole, because of the relatively high percentage of insects in its diet, is 
one of the many important natural checks on the excessive increase of certain 
kinds of insects, at least in localized areas. Brooks (1908), on the basis of 
feeding experiments, estimated that it was possible for a single mole to devour 
40,000 insects and worms in the course of a year. 


The author is indebted to Professor William J. Hamilton, Jr. of Cornel! 
University for his guidance and suggestions in the course of this study. 
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NOTES ON CAPTIVE TARSIUS CARBONARIUS 


By Norman Coox 


The accompanying notes on the tarsier of Mindanao (Tarsius carbonarius Heude) 
y Captain Norman Cook, Retired, U. 8. Army, were given to me when I was in Manila 
n March, 1938. The notes were originally compiled by Captain Cook without thought 
f publication; but since they contain so much that is new concerning the habits of the 
spectral tarsier he has consented to have them published. Capt. Cook succeeded in 
naintaining one of his tarsiers as a pet for 16 months; this is the longest recorded sur- 
| of a captive tarsier (G. C. Lewis, notes on a pair of tarsiers from Mindanao, Jour. 
Mamm., vol. 20, 1939, pp. 57-61) 

Tarsiers are known among the various Melanesian dialects as follows: ‘‘umus’’ in 
Manobo (‘‘u’’ as in unknown), ‘‘mal’’ in Bilan, ‘‘malmag’’ in Malay, and ‘‘maomog”’ 
n Basyan 

Of their distribution Captain Cook writes: ‘‘Samar and Mindanao are the only two 
islands on which I have personally seen the tarsier. The first one I ever saw [a Tarsius 
philippensis Meyer] was in 1905 at the town of Oras, on the east coast of Samar. It 
was there I first heard natives attribute charcoal eating propensities to the animal; 
and, in fact, they starved this captive to death by offering it only charcoal to eat.’’ 

F, Futton 


All the tarsiers (Tarsius carbonarius Heude) here described were caught 

Luayan Valley, Davao Gulf, Mindanao, Philippine Islands. The valley 
is a little over two miles long by half a mile wide, and with the surrounding 
hills comprises an area of about two square miles. By paying a price in 
trade goods equivalent to $1.20 each, I procured fifteen tarsiers from natives 
1 fourteen days. In this locality, at least, the tarsier is not a rare animal. 
Of these animals, all were captured in the daytime, but only one was caught 
ina tree. This was a half grown specimen, seen in a small tree just after 
dawn, and secured by cutting down the tree. One was seen on the tip of a 
stalk of tibgao, a tall and strong grass, and caught while making a flying 
leap. Others were captured in vines, hemp plantings, and in underbrush; 
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in fact, no two were caught in similar surroundings except where pairs were 
taken together. One animal which escaped after a week of captivity took 
up its home in the storage shed where the cage was kept, and remained 
there several days, hiding under the floor by day. It was seen many times 
by the men living in the shed, and was heard to make a twittering noise, 
rather like the note of a bird. Two others that escaped that night were re- 
captured next morning; they were perched on top of a post of the same shed, 
not fifteen feet from where the cage had stood. They had their arms about 
each other, much like a pair of frightened children. Another that escaped 
at this time was found dripping wet among the rocks on the beach, appar- 
ently having swum across the mouth of a small river about two hundred 
yards distant from where it escaped. 


BEHAVIOR 


The tarsiers are confined in cages that have dark chambers in which the 
animals ordinarily stay during the day, spending the greater part of the time 
sleeping. If food is offered, they come out to get it, but usually retire to eat 
the food. They have a tendency, however, to remain on the perch or on the 
floor to eat during the daytime, which is probably due to the fact that they 
rob each other of food, even if there is plenty more in sight. The struggles 
over food are more in the nature of wrestling matches than fights and | 
have never seen ill-temper displayed. The teeth are never used. It is 
common for one to pull a half-eaten grasshopper away from another and to 
prevent the original possessor from recovering it by grabbing a handful of 
hair on the crown of his head. The small compartment to which they 
confine themselves during the day remains clean, despite the fact that they 
eat there. This is because of their habit of eating up completely anything 
that they carry in. They invariably descend to the bottom of the cage to 
defecate and urinate. Some, but not all the animals, both defecate and 
urinate in the drinking water vessel, even though that is placed in a rather 
inaccessible place. This lends some credence to the popular idea that 
tarsiers normally defecate and urinate in the streams where they go to drink 
at night. Both ordure and urine have a strong odor, and particularly the 
latter; unless the cage is washed and sunned thoroughly each day, it rapidly 
acquires a strong smell, similar to that of a fox’s den. 

In moving, the tarsiers progress by hops; the position of the body is erect, 
and the hops are high rather than long. Ore that was pursued made leaps 
of about six feet, in which it rose not less than four feet from the ground. 
The tail is used as a prop when sitting on the ground, and in fact in nearly 
all positions, except when down on all fours. The claw-like toe nails on the 
second and third toes appear to be used as aids in climbing very smooth 
surfaces. There is no indication that they are used in fighting. When 
defecating or urinating, the animals hold the tail in a rigid arch, with the tip 
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resting on or near the crown of the head. The fur is kept immaculately clean 
and smooth. They lick themselves and each other as cats do. 

Handling and wildness.—Of fifteen tarsiers put into cages, but three made 
violent efforts to escape. One blindly and wildly continued to batter itself 
against the top and sides of the cage until it had so injured its head that it 
died during the night. One dashed itself against the wire netting until it 
skinned its nose, and was then quiet (the nose healed cleanly in five days). 
One stopped after a few leaps and was apparently uninjured. These ani- 
mals became accustomed to handling in a rather short time. The older the 
animal is when captured, the longer it will bite and fight in resistance. When 
they bite in fighting, they sink the teeth as deeply as possible, and hang on 
with closed jaws, often with the eyes shut. One that I had taken out bit 
my finger severely, and to make it let go I seized it by the back of the neck 
and applied pressure. It let go, but immediately became rigid in a fit, and 
the eyes rolled back until the pupil was almost hidden. It remained in this 
cataleptic condition for about two minutes. Its faculties gradually returned, 
and the rigidity disappeared little by little, although for several minutes it 
appeared but half awake. When placed in its cage it remained motionless 
on the perch for nearly five minutes, gazing fixedly at one spot, then shook 
itself and appeared to become entirely normal, capturing and eating a grass- 
hopper shortly thereafter. As there were too many tarsiers on hand con- 
veniently to supply them all with food, a number were turned loose. This 
was done during the daytime. It required urging to make them go away, 
and one went no farther than the roof of an adjacent shed, where he re- 
mained for two days and nights. 


DIET AND MODE OF FEEDING 


It is a common belief among the Filipinos that tarsiers eat charcoal. The 
Bilanes go further and say that the animals will approach abandoned camp 
fires and carry away live coals to keep themselves warm. No foundation 
has been seen for either of these superstitions, which I mention merely in 
illustration of the ignorance of natives about the animals with which they 
come in daily contact. Charcoal placed in the cages goes untouched. The 
favorite food of the six animals kept under extended observation was found 
to be grasshoppers. Next in favor was the common house lizard, then the 
small field lizard, and lastly freshwater shrimps and small fish. Other insects 
similar in size to a grasshopper were equally relished. A number of mantis 
of various sizes, butterflies, moths, and the larvae of the cocoanut beetle were 
freely eaten, although the latter, which are rather large, were sometimes only 
partially eaten. Eggs of the house lizard were at first refused, then eaten 
later in the night. The field lizard, three to five inches long, is apparently 
about the largest living prey that the tarsier can handle. In some cases the 
lizard managed to struggle free two or three times before finally being dis- 
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abled. In catching such prey, the tarsier apparently pounces on it much as 
a cat does, grasping it with both hands and biting hard and rapidly at the 
head and back to disable it. At the moment of seizing its prey a tarsier 
usually closes its eyes, apparently to protect them from injury. This is in- 
variably done in catching grasshoppers. The prey is held in both hands, the 
tarsier sitting on its haunches. Eating begins at the head end. Nothing is 
discarded except the wings of insects; and even the small piece of muscle 
at the end of the wing where it is attached to the body is chewed off before 
the wing is thrown away. In grasping the prey, the thumb is ranged along- 
side the fingers. 

Fish and shrimp were readily eaten, so it may be concluded that they 
were not new foods; but from the fact that they were the least preferred, 
it is believed that the tarsiers only resort to fishing when better liked food 
is unavailable. When live shrimp and small fish were put in the cage in 
water the tarsiers showed no hesitation in reaching for them, either grab- 
bing them in the water, or scooping them out first and then seizing them. 
Shrimps were eaten regardless of size, but fish over an inch and a half were 
never touched, though smaller ones were always eaten. While shrimps were 
eaten even after they had been dead several hours, fish were usually eaten 
only when fresh. The small mountain streams abound in shrimp and fish, 
and it should be easy for tarsiers to catch them. Small land crabs, an inch 
and a half or so in width were eaten, but the hermit crab divested of its shell 
was refused, as was likewise crab roe. When hungry, tarsiers will eat fresh 
meat, but they refuse it in the presence of more accustomed articles of diet. 
Pork and rabbit meat have been tried; and a native told of one that he had 
kept for a month that it ate chicken meat. One tarsier, not of my group, 
ate fresh pork voraciously soon after being brought in by the native who 
captured it; but it was not known how long it had gone without food. It 
died a few hours later, apparently from the effects of overeating. A friend 
reports that while out hunting he ran across the hind leg of a wild hog, not 
yet tainted—all the rest of the hog having been carried away—on which a 
tarsier was seated. On seeing him approach it put its arms around the leg, 
and made no attempt to escape. Some, though not all, of my tarsiers have 
drunk diluted evaporated milk. Natives reported that various vines and 
leaves were eaten by the animal, but in no case were these recommended 
plants touched by my captives. Bananas and papayas were likewise re- 


fused; in fact, none of the animals under observation ever ate any vegetable 
substance. Preference also is given to live food, the livelier the better. The 
amount of food eaten is not great. Four or 5 grasshoppers at a time is about 
the limit of capacity; 8 are sufficient for twenty-four hours. Also, 4 shrimps, 
about an inch and a half long, are the largest amount that any tarsier has 
been known to eat at one time. While eating, a tarsier tears off small pieces. 
These may be allowed to accumulate in the mouth till the cheeks are pouched 
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out. Chewing is done with a sidewise motion of the jaws. Eating is very 
deliberate, pauses of thirty seconds to a minute being common. During 
‘+h pauses the animal sits perfectly quiet, its gaze riveted on one point. 


f water drunk is small. It is lapped up, as a cat or a dog 
SPECIAL SENSES 
ht of the tarsiers during the daytime is very poor, the pupil being 


he sig 

mere pinpoint At night the pupil enlarges until only a very narrow rim 
of brown can be seen around it. The pupil also enlarges during strong ex- 
i nt during the day. In daylight, in order to recognize anything, a 
grasshopp¢ r for instance, it appears necessary that a horizontal line across 


the eyes bi parallel to the length ol the object The neck is verv flexible. 
Ky juently, to look at an object directly ( rh ad, a tar ier will twist its 


line of the back, instead of 


i 


ead around until the nose is over the middl 


throwing the head straight backward as they do at other times 


When a piece of food has been dropped 


The sense 


of smell appears to be very poor. 


hey will close their eyes, and nose around in search o 


it. The nose must be almost in contact with it before food is recognized 


The hearing seems to be more acute, although a native, who says he has 


seen a great many of them, says that when the tarsiers first start to move 
ibout in the afternoons, about the time chickens go to roost, one can, by 


alking quietly, get within four or five feet of them without being discov- 
ered. The upper part of the ears, with their many convolutions, can be 


folded so as to reduce the area greatly Then the whole ear is laid close 


al side the head When listening intently, the ears are widely opened 


and are moved back and forth, one pointing to the front and one to the rear, 
alter? itely None oO th 
in the cage. The one at liberty, in the storage shed, frequently utters at 
not loud Several 


animals has been heard to make a noise while 


night a high, clear, twittering, musical note, although 


inimals, when taken from their cages to accustom them to handling, have 


made a single chirping note, repeated a few times at intervals of a few sec- 
onds The noise is made with the mouth half open, without a perceptible 
82 a minute; this rate being 


movement of it. Respirations are at the rate of 


increased by fear 


THE YOUNG 
In a tree felled near the house a family of tarsiers was found, including a 
baby but a few days old. The mother was killed by the tree, and the baby 
was taken by a woman who fed it diluted evaporated milk with a spoon 
several times a day for eight days, a diet on which it seemed to thrive On 
the eighth day it was successfully revived from the fumes of a kerosene lamp, 


only to perish the following day after vomiting up coconut oil that had been 
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given to it by a small boy. A half grown specimen ate lizards and insects in 
small quantities, but emphatically refused to be fed milk. It died after a 
week in captivity in circumstances that suggested that it had been imper- 
fectly nourished. 

The tarsier appears to be monogamous. Couples stick together even when 
herded with several others, and the male will allow the female to take food 
away from him almost without protest. 


Contributed through the Laboratory of Physiology, Yale University School of Medicine, 
New Haven, Conn. 


SOME FACTS CONCERNING THE SOCIAL LIFE OF CHACMA 
BABOONS IN CAPTIVITY 


By JoserH GILLMAN 


In recent years the study of the social behavior and comparative psychology of 
infrahuman primates has been recognized as affording an important approach to prob- 
lems of human behavior. Yerkes and his co-workers have been responsible for a mass 
of valuable information on the behavior of chimpanzees, while Carpenter (1934) has 
made an excellent field study of the social relations and behavior of the Panamanian 
howling monkey. 

Zuckerman (1932) has given the most detailed description of the social life of baboons 
in freedom and captivity. 

Yerkes and Yerkes (1935, p. 1022) express amazement at Zuckerman’s findings when 
they say ‘““The account of baboon behavior which Zuckerman offers in a chapter en- 
titled ‘Altruism and society’ (1932, pp. 292 ff.) constitutes an amazing contrast with 
Carpenter’s comparable picture of the social life of howling monkeys and also with 
what we know from personal observations concerning chimpanzee. If it does justice 
to the baboon [Papio hamadryas] . . . there can be no doubt whatever that it is a type 
from which other primates differ extremely.”’ 

In view of the accessibility of chacma baboons (Papio comatus) in the colony main- 
tained at the University of Witwatersrand it was felt that a record of observations 
over a long period might be of value in contributing toward our understanding of the 
pattern of baboon behavior. The present paper is a record of some of the reactions of 
these baboons during feeding. 

The study of the behavior of wild animals in captivity is complicated by the abnormal 
artificial environment, and it is not always possible to discriminate between natural and 
acquired actions. Zuckerman assures us that the pattern of ‘‘socio-sexual adjustment 
in captive colonies is identical with that observed among wild animals,’’ but that it is 
conceivable that an assured and constant supply of food has important effects upon the 
behavior of captive animals, since it provides leisure that would otherwise have been 
expended in foraging over a large tract of country. 

The adult baboon alone.—The chacma baboon is essentially a vegetarian. In cap- 
tivity its marked preference for fruit and vegetables is easily observed. It likes fish 
but will eat meat only when no other food is available. Insects are sometimes eaten, 
and locusts in particular are regarded as a great delicacy. 

The first feeding of the day arouses great interest as there is normally a gap of 16 
hours between this and the last. The approach of the attendant or any other person 
provokes a great restlessness which may be accompanied by the emission of screams 
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coupled with a high-pitched “‘ahh-ahh.’’ The excitement subsides only when the 
animals have convinced themselves that the intruder has no food for them. 

The moment the attendant approaches the pantry, pandemonium reigns. All the 
baboons press their heads against the wire of the cage and move actively to and fro. 
At this stage none of the baboons will respond to any advances such as lip smacking, or 
offer themselves for stroking as they normally do on seeing a known friend. The feeding 
of the animal nearest the pantry is the signal for renewed screaming and restlessness 
which will not abate until every animal has received some food. 

There is a space of about six inches along the bottom of our cages, through which 
the baboon stretches out its hands in anticipation of food, grabbing it as soon as it is 
within reach. 

As more and more food is pushed into the cage the animal hoards it between the two 
legs and the belly. The baboon promptly attacks the food and takes a number of big 
bites from the first available piece. It is quite common to see him hold a carrot in one 
hand and a beet root in the other, taking alternate bites fromeach. In this manner 
whole vegetables can be disposed of in a few bites. In the early stages of the meal the 
baboon eats very rapidly and between mouthfuls wipes the food on the back of the 
lower forearm and wrist. The first few bites are probably swallowed without being 
masticated; but the animal then begins to concentrate on filling the cheek pouches with 
food until they are so enormously extended that the food drops out of his mouth as soon 
asitisopened. He has no time to discriminate between varieties of food at this stage 

When the first hunger is appeased the animal settles down to enjoy himself. He 
chews steadily, but no longer eats unattractive food. Carrots and beets are split open 
and only the juicy interior eaten. Tough cabbage stumps are now rejected and only 
the young fresh-looking leaves are eaten. This will go on until all the best food has 
been consumed, and then, if he has been reasonably satisfied he will sit still and proceed 
to demolish the food accumulated within his cheek pouches. The food that he has 
scorned will be left until he feels hungry and then it will all be eaten, bit by bit, so that, 
by the next meal time his cage will be completely free of food. 

If the baboon is molested in any way in the early stages of feeding, it promptly 
gathers all the food into its two hands, holds it against its chest, and marches away on 
its hind legs. 

Every attempt to take away food from the animal is a signal for an outburst of 
screams, and any baboon so treated will generally attempt to attack the tormentor. 
My tamest baboon has turned fiercely on me when I have tried to remove food which 
was outside her cage but within her reach. 

These reactions only appear in animals that have become used to their attendants. 
We have found that it takes months for recently captured animals to lose fear of human 
beings. They will crouch in the farthermost corner of the cage, and however hungry 
they are, will only touch the food when they are left alone. The slightest tug on their 
chains will terrify them into screaming, and the most tempting food can be offered to 
them without eliciting any response. 

Male and female baboon feeding together.—When there is no question of competing 
for food, male and female chacmas are often good friends, and groom one another with 
the greatest affection. As soon as the food question is raised however, friendship is 
forgotten in the endeavor to seize the largest share. The subsequent reactions depend 
entirely upon which is the dominant animal. 

Two different types of reaction have been noted in different partnerships. In the 
first case the female was the more aggressive animal. The introduction of food into 
the cage started a riot; the female immediately attacked the male and after a violent 
scuffle drove him into the farthermost corner of the cage. There he sat crestfallen 
with his back toward the female, who would repeatedly look around at him, raising her 
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eyebrows at his slightest movement. The male would not respond to any coaxing by 
the attendant. Any attempt to feed him aroused the female tofury. In this particular 
case the unfortunate male baboon, who, when alone in a cage, is aggressive and some- 
times vicious, was unable to obtain even scraps of food until the female was satiated. 
Eventually he became so scraggy and unhappy that the pair had to be separated. It 
was some days before he recovered from his ordeal and regained his good spirits, and 
then only after much attention and good feeding 

In the second case the male baboon was the aggressive partner. The female was very 
much afraid of the male, and it was only after much presentation that she was ever abl 
to get to the stage of grooming herlord. At the sight of food she immediately withdrey 
from her partner, and the introduction of food into the cage always stimulated her to 
indulge in a fit of screaming. The male at once collected all the food in a heap in front 
of him; then he would sit quietly on his haunches, eating with great gusto. The femal 
moved continuously at the back of the cage. When the meal had been in progress for 
some time, she would make several efforts to approach the mal With great sub- 
mission she would smack her lips and turn sideways displaying her perineum, hesitate 
a while and retreat. During the height of oestrus, when the sexual skin is greatly 
swollen, the female would become more bold; and the sight of this massive rubrosity 
would very soon arouse the interest of the male. He would respond by smacking his 
lips and fingering the sexual skin. The female, taking advantage of this situation, 
would grab some food and dash across the cage. Realizing that a trick had been played 
on him the male would forget his food and attack his mate. Sometimes he would regain 
the lost morsels, but often she would cram it all into her mouth while she eluded hin 
At the end of the fight she would sit panting in the farthermost part of the cage and 
make the best of any scraps she had been able to keep. Thus in this case the female was 
able to secure food by making good use of her ‘sex appeal.’ 

Two females feeding together.—We have occasionally had two adult female baboor 
chained close together outside the cages. Food has been placed within their reacl 
but the dominant animal was always the only one to obtain any. The submissive 
animal when thus disappointed, will immediately try to find something else, a small 
baboon, a vervet or perhaps a nearby person on which to vent her wrath. She shows 
all the signs of anger, such as raising her eyebrows, moving abruptly forwards and 
jerkily stroking the ground. If the dominant baboon neglects her food for a moment 
the other will snatch some away, and eat it hurriedly 

Adult baboons and infant baboons.—In the baboon colony at the Anatomy Department 
we have a number of baby baboons taken away from their mothers at an early age. The 
anxiety of our mature females to adopt them has been amazing. An adult female ani- 
mal has only to see a baby and all her maternal instincts are aroused. She will imme- 
diately try to embrace the infant; if possible, she will take it into her cage and guard 
over it very jealously. We found that even a young female who had grown up in ou! 
care and had only recently matured, became extremely maternal and would run around 
with her adopted son clutched in her arms. But when food arrives on the scene the 
situation changes with startling rapidity. The ‘‘almost human’’ behavior ceases 
abruptly; and it becomes absolutely impossible for the infant to obtain food. I have 
tried giving a large supply to the adult and then sneaking some in to the infant who 
will be sitting dolefully at the other side of the cage. But even if the foster mother 
has more than she can immediately cope with, she will snatch at anything given to the 
babe. If the youngster has managed to get anything into his mouth, the foster mother 
without the slightest compunction, will promptly proceed to insert her fingers into the 
infant’s cheek pouch and extract the food. 

In more than one case I have had to put food for the infant outside the cage. This 
always causes an uproar; the mother will pull on the chain of the youngster, hoping 
by this method to draw in the baby together with its food. 
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In another case, I had to remove the young completely in order to keep it from starva- 
some so thin that its health was definitely endangered. 
Y gq baboons feeding together.—We have found that among our newly caught 
ng baboons who were put in a cage together, one always becomes dominant and 
When only a short supply of food is available the dominator will seize it 
vhile the others will accept their fate and make little attempt to take 
food tl is offered to them by the attendants. When there is an excess of food, things 
improve for the others; but even then the distribution does not seem to be equal and the 
lest animal often gets very little 
an interesting partial transfer of dominance took place. We acquired 
tame young male and some weeks after his arrival a young female arrived from 
the veldt. When they were put in a cage together, the male took all the food that was 








giv ind the female kept in the background. She was very timid and nothing would 
tl ront of the « Now, however, after nearly a year in the colony, 
s her f id becoming vs tame, and whenever food is offered she is well 
t ind 1 invariabl fight ensues. Often she is successful and the mal 
gives up the struggl 
COMMENT 
The determination of anin behavior, especially of primates in captivity, must 


on reports from investigators working under different conditions 








S Z report represents the most thorough account of baboon behavior, 
igh the greater part of his observations were made on Papio hamadryas at 
{ H the London Zoological Gardens under circumstances which Yerkes and 
} regard as natural or normal. There can be no question that even under 
t 1 Zui ’s remarks on the selfishness of female hamadryas 
egard to their infants are fully confirmed by my own observations on 
I n particul imals, they are well fed, are in good condition and 
( of the females the sexual skin rhythm is regular, a fact which affords some 
" of t} : ' 
fish universal, for in no single instance among the 10 females housed 
there been a single instance of a female adult baboon allowing an 
1 unmolested in her presence. The food has invariably been removed from 
t I t baboon appears to behave in a different manner from that 
led for chimpanzees and the howling monkey. On the other hand, domi- 
wa a male ch iracteristi 

| tance, cited above, attention was drawn to the fact that a female might 
i stances become dominant. This is not an isolated exception to 
the general r seems that dominance is not always determined by sex, but by 

rt ctors about which I am at present unable to express an opinion. 
I to thank Professor Dart for facilities in his department and for his constant 
gement, and also Mrs. Phyllis Gillman, who has been closely associated with me 
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THE TOWNSEND GROUND SQUIRRELS OF IDAHO 


By Wii11aMmM B. Davis 


Howell (1938), in his revision of the North American ground squirrels, 
arrived at several conclusions concerning the distribution and differentiation 
of Townsend ground squirrels in Idaho with which my independent study 
does not agree. These are (1) that Citellus idahoensis is a distinct species, 
(2) that Citellus townsendii mollis occurs north of the Snake River, and (3) 
that C. t. vigilis is restricted to Oregon. 

The purpose of this paper is to report on my study of these squirrels in 
Idaho during the years 1934 to 1937, particularly their distribution and re- 
lationships. 

In any systematic study of mammalian relationships, particularly as 
regards the lowest taxonomic unit, subspecies, one must consider not only 
the skins and skulls but also the habits of the animals, the length of time 
they have been in the area, and the barriers (biotic or physical) that limit 
their distribution. 

Other than those conditions requisite for existence, namely, food, suitable 
breeding places, and suitable refuge sites, conditions that appear to have 
affected the present distribution of Townsend ground squirrels in Idaho are 
(1) geologic changes that occurred either during or after their occupancy of 
the region, (2) actual width of the Snake River, (3) the phenomenon of hiber- 
nation, and (4) territoriality. 

Specimens on which this study is based are in the Museum of Vertebrate 
Zoology, Berkeley, California; the United States National Museum, Bureau 
of Biological Survey collections; and the Los Angeles Museum. To the 
custodians of these collections I wish to express my appreciation for the 
many privileges and helpful suggestions extended to me. 

Unless otherwise stated, locality records listed herein refer to specimens in 
the Museum of Vertebrate Zoology. 


Citellus townsendii idahoensis Merriam 
Payette Ground Squirrel 

Distribution.—N orth of the Snake River in Idaho from Payette east at least to Moun- 
tain Home 

Relationships.—This ground squirrel, described as a separate species of the mollis 
(now townsendii) group by Merriam (1913, p. 135), and so considered by Howell is, 80 
far as I have been able to determine from a study of 144 specimens of the townsendit 
group from localities north of the Snake River in Idaho, conspecific with Citellus town- 
sendii. Field observations show that Townsend ground squirrels are distributed, 
fairly uniformly, although not continuously, throughout the drier areas north of the 
Snake River from Payette east to near Blackfoot. These squirrels live in colonies, 
and the areas suitable for them are not always contiguous. A distribution similarily 
discontinuous is characteristic of most of the land dwelling mammals that exhibit geo- 
graphic variation in the same area. 
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Map showing the distribution of Townsend ground squirrels in Idaho 
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Citellus idahoensis appears to intergrade with Citellus t 
region from Bliss east to western Bingham County A 


ownsendii artemesiae in the 


proceeds from Payette 


eastward to the Lost River country, a transition is f | from the larger idahoensis t 
the smaller artemesiae. The following table (average measurements, in millimeters, 
of adults and near adults) shows this 


I am unaware of any physical barrier along the nort 


1 side of the Snake River, save 


perhaps the extensive lava fields in the vicinity of the Craters of the Moon Na 
Monument, that would prevent the dispersal of these squirrels in an east-west direction 
To the south, the Snake River appt ars to be a barrier impa ble t » ground squirrels 
of all species, while to the north the lack of proper habitat requirements in th 
tainous areas limits the distribution of the townsendii group in that direction 


From American Falls west to the Columbia River, the S: 


iake River along most of its 
course averages six hundred feet in width and throughout that distance it appears to 
act as an absolute barrier to the north-south movement f 


ovements of ground squirrel This 


phenomenon will be discussed in more detail under the account of C. ¢ g 


TABLE | Selected measurements (in millimets &: 


north of the Snake Rive dal 


LOCALI 
i! ette — ( I re 

Length of tail 57 1. 15.3 14.2 42 
Length of hind foot 37 7 34.5 3 
Width of incisors* 2.8 2.9 2. 2.5 2 
Greatest length of skull 10.5 9.8 6. 6. 6. 
Length of maxillary tooth row 8.8 8.8 8.4 7.8 7.f 
Width of bullae** 9.0 B.7 5.2 5.0 7.8 
Width of rostrum 6.5 65 6.0 6 f R 
{atio of palatal to postpalatal lengt! 72.5 73.5 74.5 75.5 75.5 
Specimens averaged 10 } 2 5 6 

* Measured across tips of both incisors 

** Measured between jugular and postglenoidal forami 

Hibernation seems to bear importantly on this particular point. In winter when th 


river is frozen over and when it would permit ground squirrels to cross, 





as it does si 
non-hibernating mammals as Peromyscus and Dipodomys, the squirrels are dormant 
underground. In spring and early summer when the squirrels are active, open water, 
often at flood stage, prevents them from crossing 

The differentiation and present distribution of idahoensis and artemesiae may be 
explained by assuming that at an earlier time the active lava fields, in what are now 
Lincoln, Minidoka, Blaine, Butte, and Power counties, separated an originally continu- 
ous population into two portions. Any genetic differences that appeared in either or 
both of these separated populations, if of selective value, would tend to bi 


Subsequent geologic changes, including the cessation of volcanisn 


preserved 
; probably per! 1itted 
the squirrels to reoccupy portions of their previous range. This last inference is sup- 
ported by the presence now of small colonies of Townsend squirrels at suitable 
among the old lava flows 


localities 


If such were their history, one would expect in the course of tims 


to find these popu- 
lations first differentiating, and then, after the barrier 


was in part removed, spreading, 
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eting, and intermingling in the intermediate territory. Here blending would occur 


" 1+ lifferen between the two stocks were not too great, while at the two 
t I nge individuals would remain recognizably distinct. That such is 
tl lifferences between idahoen:s and artemesiae is suggested by the 
y bited he specimens (see table 1) 
Ar ble interpretation of the past history is that a population of Townsend 
from the Oregon side of the Snake River near the present town of 
\ d s vhen the river was blocked at that locality during some time in 
' D 1937, pp. 152-153 The subsequent re-establishment of the 
yuld the have isolated the population that later evolved into 
In t the population spread eastward, north of the Snake River, met 
| tt t 1 pelag 31Z yf ear, and habits, these two are essentially 
qualitative nature I have detected is that of voice 
ually consists of four notes, *‘dee, dee, dee, dee,’’ that of 
f higher pitel 
Ss Survey collection) labeled as from Weiser and one as 
P une, 1913, by L. E. Wyman, differ markedly from idahoen 
tl pecimens, I think incorrectly, to Citellus townsendii mollis. 
Vi? they differ from mollis and resemble vigilis from the Ore- 
tl similarity to vigilis, it seems pr ybable that either 
the Oregon side of the river, rather than on the Idaho side, 
to Idaho t mar At any rate, the only non-captive 
found on the Idaho side of the river at Payette is 
\ P tte I talked with boys who told me they had captured 
Oregon side of the river and carried them to the Idaho side as 
explain the occurrence of C. t. vigilis on the Idaho 
\ h to record that two young females and one male of vigilis, 
O Oregon, escaped from a cage on a farm opposite the town of 
M 193¢ rt in the natural range of C. t. idahoensis 
bitat occupied by the Payette ground squirrel is varied, but con- 
rdry ground. At Payette these squirrels were numerous 
t ver Here their burrows, 80 mm. in diameter and entering 
angle of forty degrees, were on dry ground above the marshy 
Sout und, and near Mountain Home, they were concentrated in areas 
1, but later abandoned by man. Near Emmett they wer« 
in the sage brush, Artemisia tridentata, in which June grass 
ant At Melba they were living along a large irrigation ditch 
t Walt Butt Occasionally they inhabit areas overgrown with Arte- 
he impression that such places are second choice 
vith locality and perhaps with season. At Payette they foraged 
gr a sp.) and peppergrass (Lepidium), although shepherd’s purse 
te ver were taken readil) The stomachs of specimens collected 
\ gorged with June grass 
qui! s usually are shy and at the first indication of danger they retreat to 
t their burrows. Here, if not hard pressed, they generally sit up ‘‘picket- 
vatch the intruder. If approached too closely, they drop on all four 
Ie ich close to the ground facing the entrance to the burrow, and, if further threat- 
ened, disappear below ground 
Scheffer (1936) has discussed certain phases of hibernation in the closely related C. ¢ 
townsendii (formerly yakimensis) sriefly, he found that in Benton County, Wash- 
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ington, Townsend ground squirrels emerged from their hibernation dens as early as 
January 26 and as late as March 1, depending on weather conditions. Hibernation 
was found to begin as early as May 20 and seldom were any squirrels observed after 
June 20. Hibernation in idahoensis begins early in summer. An extremely fat, old, 
male that was captured alive May 31, 1935, and kept in captivity, went into hibernation 
June9. The time when this phenomenon occurs, however, varies with age, sex, altitude, 
and advance of the season. 

Only a single litter of young is reared each year. At Mountain Home half grown 
young and young recently out of the nest were taken in the latter part of May. From 
observations of young made near the nest burrows, I judge that the average litter is 
four (the number of mammae suggests a maximum of eight or nine). 

Records of occurrence.—Specimens examined, 60, as follows: Payette County: 2 mi 
S. Payette, between Payette and Snake rivers, 31; 3 mi. 8S. Fruitland, 4. Canyon 
County: 2 mi. 8. Melba, 7. Ada County: 14 mi. 8.E. Boise, 2; 7 mi. 8. Emmett, 2. £l- 
more County: 4-5 mi. 8. Mountain Home, 14. Additional records (Merriam, 1913, p 
135). Canyon County: Nampa. Ada County: Kuna; Orchard. Elmore County: Moun- 
tain Home. 

Citellus townsendii vigilis Merriam 
Malheur Ground Squirrel 


Distribution.—In Idaho, Owyhee County, along south side of Snake River from 
Oregon east to Reynolds Creek. The major part of the range of vigilis lies in Oregon; 
it extends but a short distance into western Idaho along the south side of the Snake 
River. 

Relationships.—This race differs markedly from C. t. idahoensis from which its range 
is separated by the Snake River. Near Payette, each race occupies territory along its 
own bank of the river, and, as far as I have been able to determine from observation 
and collecting in that area, neither crosses to the opposite side. Eight specimens 
(Biological Survey collection), labeled as from Payette and Weiser, that is, from the 
Idaho side of the river, certainly are referable to vigilis. Elsewhere (see under remarks 
on C. t. idahoensis) I have commented on these specimens. 

Ecology.—Along the west bank of the Snake River near Ontario, Oregon, vigilis 
occurs in numbers. Here it was inhabiting waste and pasture lands. These squirrels 
are highly gregarious and one carefully observed colony consisted of several family 
groups. One large family comprised the female and 8 young, 7 of which were taken 
at different times in one trap set at the main entrance to the home burrow. At the time 
of my visit, May 25 to 27, 1936, young of the year were about half grown. They were 
actively engaged in digging separate burrows for themselves. Usually each of these 
new burrows had a single entrance, whereas the home burrows have as many as eight 
separate openings. Traps placed at the entrances to the small burrows yielded but a 
single young individual each. 

Since a different race of ground squirrel occurs on each side of the Snake River in 
this area, I was interested in testing the swimming ability of vigilis. A young individual 
that had been caught in a steel trap by one front leg was thrown into the river. It fell 
about 100 feet from shore, sank out of sight, immediately rose, and swam rapidly back 
to the shore whence it was thrown. When the test was repeated, the animal again swam 
to the same bank. When the squirrel returned the second time, I captured it and placed 
it in a cage where it remained over night. Next morning, when I opened the cage, the 
squirrel jumped out, ran to the edge of a ditch four feet wide that was carrying a full 
head of water, jumped in, and swam against the current to a small bridge where it escaped. 
These observations show that vigilis can swim well, and, if hard pressed, that it may 
enter water voluntarily. 
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That this squirrel returned on two different occasions to its native side of the river 
may have been accidental, or due to the fact that that bank was the nearer. The same 
result was obtained on three different occasions, however, when individuals of another 
species, Citellus armatus, were thrown into the river near Idaho Falls to test their swim- 
ming ability. I infer that these animals have a keen sense of direction that caused 
them to react as they did. The effects of such instinctive behavior may have important 
bearing on the distribution of a species, individuals of which have definite places of 
abode and which normally do not swim. If by accident one falls into water, an instinc- 
tive reaction seems to be to seek safety in the direction whence it came. Perhaps this 
is a reason why the Snake River along much of its course is such an effective barrier 
to the geographic movements of ground squirrels. 

Thesé squirrels feed largely on native vegetation, especially several species of wild 
mustard; but they are not averse to cultivated crops. At Ontario, they fed regularly 
in a field of alfalfa that was only a short distance from their burrows. By standing on 
their hind legs they reached and pulled down the tender growing tips of the plants. 

All the old individuals taken in the latter part of May were fat and probably nearly 
ready to hibernate. They were active only in early morning and late afternoon; the 
young were active nearly throughout the day. 

Records of occurrence in Idaho.—Specimens examined, 4, from Owyhee County as fol- 
lows: Homedale, 3; 8. side Snake River, 2 mi. W. Reynolds Creek, 1. 


Citellus townsendii mollis (Kennicott) 
Piute Ground Squirrel 


Distribution.—In Idaho, south and east of the Snake River from near Murphy east 
at least to Blackfoot, where it intergrades with Citellus townsendii artemesiae. 

Relationships.—I have been unable to find any characters that distinguish the speci- 
mens from near Murphy (type locality of Citellus leurodon Merriam) from specimens of 
C. t. mollis taken south of the Snake River farther east. Indeed, all these specimens 
fall within the range of variation of a series of near topotypes of mollis from Utah. 
Specimens from the Raft River Valley of southern Idaho are nearly typical of C. t. 
mollis; the tail, however, averages longer. Specimens from west of Twin Falls appar- 
ently are intergrades between C. t. mollis and C. t. vigilis, but because of heavier denti- 
tion they here are referred to mollis. Specimens from Blackfoot have been referred to 
C. m. artemesiae by Merriam (1913, p. 138) and by Howell (1938, p. 65). All of them are 
young of the year and, to me, they appear to be intergrades between mollis and arte- 
mesiae. On the basis of longer maxillary tooth row and relatively longer palate (ratio 
of palatal to post-palatal length 73.0, rather than 75.5), they here are referred to mollis. 

Ecology.—These squirrels occupy a variety of habitats in the desert areas of southern 
Idaho. At Murphy, they were found almost exclusively in areas overgrown with rabbit 
brush (Sarcobatus vermiculatus), salt brush (Grayia spinosa and Atriplex confertifolia), 
and dwarf sage (Artemisia spinescens). Here they were living in colonies. Usually 
each burrow system was marked by a mound of earth; one measured 7 feet in diameter 
and about 14 inches high. It had fifteen openings distributed around the periphery 
and on top. Burrows connecting with the external openings ramified through the 
mound and formed a complicated network of interconnecting runways before they 
united with the main deep burrow. Usually the openings near the center of the mound 
were most used, but one could never anticipate at which opening a squirrel would appear. 
Such a system of ‘‘surface’’ burrows must be of protective value to the squirrels when 
they are pursued by weasels, badgers, or coyotes 

These squirrels usually occur in areas where the soil on the surface consists of dry, 
whitish, voleanic ash of flour-like consistency. Amid such surroundings they are incon- 
spicuous, so much so, in fact, that often, when I was searching for them, I was unable to 
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detect the presence of individuals that were sitting ‘‘picket-pin fashion’”’ on top of a 
mound until they moved. The color of the abdomen and sides is almost identical with 
that of the soil. Even when one was sitting up with one side toward me, bringing the 
darker colored back in to view, the white coloration of the side obliterated the general 
outline of the animal and caused it to resemble a stump. 

In Raft River Valley they preferred deserted dry-farms that have been cleared of sage 
brush and now are overgrown with June grass (Koeleria). Here, also, they were colo- 
nial, but the burrow system lacked the large surface mound and its accompanying sys- 
tem of interlacing burrows. Hillsides and banks of dry washes were preferred for the 
location of burrows. 

At Murphy, the squirrels were timid and shy and, when molested, their rate of ‘‘re- 
covery’’ was slow. One adult female, which ran into her burrow when I was 50 yards 
distant, remained underground 45 minutes before reappearing at the surface. The rate 
of “‘recovery’”’ in the young was more rapid, the average being about ten minutes 
These squirrels, if molested, frequently emit faint, high pitched calls when under- 
ground. I have heard several individuals calling that I knew were within a radius of 
fifty feet, yet none was visible. Often one will sit partly within the burrow with only 
a part of its head visible and give warning notes that appear to be heeded by all squir- 
rels within hearing distance 

At Murphy, the squirrels fed extensively on the tender buds and growing tips of 
Atriplex, Grayia, and Artemisia spinescens. These animals are adept at climbing; 
at this locality they did much of their foraging off the ground in the low bushes. Near 
Malta, they fed occasionally in the tops of tall bushes of Artemisia tridentata. Probably 
these places serve also as vantage points from which they have a better view of the sur- 
rounding terrain In Raft River Valley, June grass constituted a large portion of their 
diet, but near Sublett, on the east side of the valley, where their burrows were along a 
fence, they foraged in an adjoining wheat field 

Records of occurrence.—Specimens examined, 71, as follows: Owyhee County: Murphy, 
6 (Biological Survey collection) ; 5-9 mi. 8.E. Murphy, 18. Twin Falls County: 13 mi. E 
Twin Falls, 3; Twin Falls, 1 (Los Angeles Museum); Rogerson, 1 (Biological Surv 
collection) Cassia County: Bridge, 4; 34 mi. 8. Declo, 2; 10 mi. E. Malta, 1; 14 mi 
S.E. Malta, 2; Raft River Valley, 10 mi. E. Declo, 6; Raft River, 2 mi. 8. Snake River, 2 
Oakley, 1 (Biological Survey collection). Bingham County: Blackfoot, 7 (Biological 
Survey collection); 34 mi. E. Wapello, 1 Power County: American Falls, 6 (Biological 
Survey collection). Bannock County: Pocatello, 10 (Biological Survey collection) 
Additional record: Ross Fork Creek, Bannock County? (Merriam, 1873, p. 664; Whitlow 
and Hall, 1933, p. 251) 


Citellus townsendii artemesiae Merriam 
Sagebrush Ground Squirrel 


Distribution.—North and west of Snake River from near Bliss north and east to 
Birch Creek 

Relationships.—I can find no appreciable differences in the specimens from Birch 
Creek and ones of comparable age from near Arco. On the basis of the geography of the 
Lost River country, one would expect the populations at these two localities to be of 
the same race because no apparent barrier separates them. Furthermore, the two 
localities are less than thirty miles apart and ground squirrels of this species occur 
throughout the area. Merriam (1913, p. 137) based his description of C. t. artemesiae 
on specimens that he took to be adults; but they actually are young of the year. They 
differ in no respect from young that I collected in the same valley in 1935. Likewise, 
his description of C. t. pessimus (1913, p. 138) (type locality near Arco) is based not upon 
adults, but upon subadults that are somewhat older than his specimens from Birch 
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Creek. Even though these squirrels may breed when less than a year old, they are not 
fully adult until two years of age. The differences that Merriam found between speci- 
mens from Birch Creek and those from Arco are due to differences in age; this is evi- 
denced by additional material from that general area. 

Specimens from Pingree, Taber, and localities farther west average darker than 
specimens from Arco and Berenice. In the account of Citellus t. idahoensis comment is 
made on intergradation with that race. Superficially specimens from Bliss, Gooding, 
and Twin Lakes resemble C. t. mollis, which is intermediate in size between idahoensis 
and artemesiae. They differ from mollis, however, and resemble either idahoensis or 
artemesiae as follows: Distinctly dappled; under surface of tail near sayal brown, 
rather than cinnamon color; tail considerably longer than in typical mollis; palate 
acters, the 
tail, are as in idahoensis The 





actually shorter, but, relative to occipitonasal length, longer. Of these cha 


color of the under surface of the tail, and length of 
dappled appearance is common to both races. Dappling is indistinct or lacking in 
specimens of mollis from south of the Snake River west of American Falls whereas it is 
distinct in most specimens from north of the Snake River. 

An additional reason why I class the specimens from Bliss, Gooding, and Twin Lakes 
as intergrades between idahoensis and artemesiae, rather than as C. t. mollis, to which 
race Howell refers them, is that the Snake River from Blackfoot westward appears to 
be an absolute barrier to ground squirrels of all kinds. For additional comments on 
this point, see under the accounts of C. t. vigilis and C. t. idahoensis 

Ecology In the latter part of June, 1935, Townsend ground squirrels were scarce in 
Birch Creek Valley, but large colonies were seen and specimens collected at Pingree, 


aber, Arco, and Berenice. At the last-mentioned place they were extremely abundant 


One colony that I observed consisted of both old adults and young of the year. The 
former were recognized easily by their fat, chunky appearance. These squirrels wer 


ving on abandoned farm land and had their burrows in the dikes and along the fences 
where the land was elevated. To reach green vegetation, other than Russian thistle, 


yssed a road and pens trated a woven wire fence which, toward the bottom, was 





ken proof.’’ Usually they climbed the fence until a space of sufficient size to 
permit easy passage was reached and then jumped to the ground on the other side. 
Since the fence was not buried in the ground, but merely rested upon it, the squirrels 


ibly found it easier to climb over than to dig under An additional demonstration 


f their climbing ability was given by a subadult individual that was sitting four feet 


the ground on top of a gnarled cedar post. When I approached, the squirrel 
I I PI 1 





jumped down and disappeared in a patch of weeds. Several knots projected from the 
post at intervals and these possibly were helpful to the squirrel in reaching the top. 

At Pingree, the squirrels occupied a hillock in the middle of a marshy pasture; in 
the Aberdeen dry farm area, northwest of American Falls, they occurred commonly 
along the roads at the edges of wheat fields. Here, entrances to the burrows weré¢ 
located usually near fence posts that the squirrels utilized for concealment and shade 
Near Taber and Arco, squirrels were common along the railroad grade and on the neigh 
boring high ground. At none of these localities did they construct the large mounds 
and complicated ‘‘surface’’ burrows that squirrels of this species make in northern 
Owyhee County Among the squirrels of the species townsendi these mounds seem to 
be peculiar to those inhabiting that one area 

Records of occurrence Specimens examined, 77, as follows: Gooding County: 3 mi. 
W. Bliss, 2; 4 mi. E. Gooding, 5. Minidoka County: Acequia, 1; 4-5 mi. N. Rupert, 2; 
Twin Lakes, 20 mi. N. Minidoka, 1 (Biological Survey collection) Clark County 
3irch Creek, 6 (Biological Survey collection); Birch Creek, 2 mi. S.E. Kaufman, 5; 
Birch Creek, 8 mi. S.E. Kaufman, 1. Butte County: 3 mi. S.E. Arco, 14: Pioneer, 17 
mi. S.E. Arco, 2; 1 mi. N. Berenice, 10; Big Lost River (near Pioneer), 9 (Biological 
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Survey collection). Bingham County: 16 mi. N.W. American Falls, 5; 19 mi. N.W. Amer- 
ican Falls, 1; Pingree, 5; 2 mi. S.E. Taber, 6. Power County: 4 mi. N.W. American 
Falls, 1; 10 mi. W.N.W. American Falls, 1. 
LITERATURE CITED 
Davis, W. B. 1937. Variations in Townsend pocket gophers. Jour. Mamm., vol 
18, pp. 145-158. 
HoweE.i, A. H. 1938. Revision of the North American ground squirrels. U.S. Dept 
Agric., North Amer. Fauna, no. 56, pp. 1-226 
Merriam, C. H. 1873. Report on the mammals and birds of the Hayden Survey 
Geol. Surv. Terr., pp. 661-715. 
1913. Six new ground squirrels of the Citellus mollis group from Idaho, 
Oregon and Nevada. Proc. Biol. Soc. Washington, vol. 26, pp. 135-138 
Scuerrer, T. H. 1936. Aestivation and hibernation period of the smaller ground 
squirrels in the Pasco-Kennewick country, eastern Washington. Murrelet 
vol. 17, pp. 17-18. 
Wuittow, W. B., and E. R. Haty. 1933. Mammals of the Pocatello region of soutl 
eastern Idaho. Univ. California Publ. Zool., vol. 40, pp. 235-276. 
Department of Wild Game, Agricultural and Mechanical College of Texas, College 
Station, Texas 


FOOD HABITS OF PEG-LEG COYOTES 
By CuHarues C. SPEeRRY 


In 1931 the United States Biological Survey began a detailed study of the 
food of coyotes based primarily on data obtained from stomach analyses 
made in the Laboratory of Food Habits Research, at Denver, Colorado 
The writer had charge of the project and, in the course of the studies, made 
field trips to supplement the laboratory findings with notes on feeding habits 
and to obtain first-hand knowledge of field conditions under which many of 
the coyotes were taken. 

Association with field men engaged in predatory-mammal control dis- 
closed many interesting ideas and beliefs concerning natural history, for 
some of which proof was lacking. Field experience and biological theory 
however, were closely in accord on one open question, namely, is the “‘peg- 
leg’! coyote a greater menace to livestock and poultry than the coyote not 
so physically handicapped? Theoretically, such individuals, compared witl 
others of the same species who have the normal use of all four feet, should 
be at a disadvantage in catching certain kinds of prey. The peg-legged 
animal might readily turn to man’s flocks and herds as an easier, though 


1 The term ‘‘peg-leg’’ as used in this paper refers to a coyote that has lost all or the 
greater part of one foot, a fate that often befalls animals that succeed in escaping from 
improperly set traps. As coyotes are seldom caught by a hind foot, it is usually a 
front foot that is missing. 
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perhaps more hazardous means of living. Many trappers believe that such 
is the case, and on numerous occasions they have reported that severe local 
losses among livestock and poultry suddenly stopped after the capture of 
one or more peg-leg coyotes, even though field signs indicated that coyotes 
were still present in the area. 

Before presenting the results of the study of the food of peg-leg coyotes, I 
may state that the Biological Survey has available much information on the 
food of coyotes in general. Between 1931 and 1936 nearly 15,000 coyote 
stomachs were examined in the Denver laboratory. After discarding those 
that were empty or contained only debris, there remained more than 8,000 


COMPARISON OF THE FOOD 
OF 


NORMAL AND “PEG-LEG” COYOTES 





NORMAL COYOTES “PEG-LEG’ COYOTES 


8263 STOMACHS 161 STOMACHS 


stomachs collected in 17 states over a five-year period on which to base a 
food-habits study. That investigation has been completed, and the manu- 
script setting forth the results has been prepared. In the present paper the 
unpublished statistical summary of those results will be used as a standard 
of normalcy with which to compare the food of peg-leg coyotes. 

During the past two years (1936-38) 164 peg-leg coyote stomachs that 
contained food remains were obtained and their contents examined in the 
Denver laboratory. Three of them held only traces of food so data from 
161 were used in calculating volumetric percentages of the various food items. 
These coyotes were collected in 10 western states and give a fair representa- 
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tion for every month of the year. About two-thirds of them were trapped, 
23 shot, a number poisoned, and a few taken with dogs. As disclosed by our 
earlier work, four major items compose nine-tenths of the normal coyote’s 
food. These in the order of quantity consumed are: rabbits, carrion, rodents, 
and domestic livestock, chiefly sheep and goats. All other items combined 
constitute only 10 percent of the total food. Consequently, if the diet of 
peg-leg coyotes is radically different from that of normal ones, it will come 
about from a shifting in the relative positions of one or another of the four 
main items or by a replacement of one or more of them by some minor foods. 
It is a fair assumption that peg-leg coyotes would be handicapped in catching 
elusive prey, so one would expect that the yearly food of these cripples would 
include fewer rabbits and rodents. If so, the important question is what 
replaces the volume lost by a decrease in those two items. Plate 1 permits 
ready comparison of the percentage by bulk of the various items in the annual 
food of the peg-legs with similar data on the food of the normal coyote. 

It will be seen that in each chart the same four major items compose 
approximately nine-tenths of the total—forming 89} percent of the food of 
the normal coyotes and 89 percent of that of the peg-legs. There was, also, 
a close similarity in the seasonal origin of the stomach material on which the 
two charts are based. In each case 35 percent of the coyotes were taken in 
spring and summer (March to August, inclusive) and 65 percent in fall and 
winter. The majority of the stomachs were collected by Biological Survey 
trappers, but a number were obtained from the National Park Service, United 
States Forest Service, State Game Commissions, and private trappers. 

Rabbits—Rabbits formed 33 percent of the yearly food of the normal 
coyote, but only 21 percent of that of peg-leg individuals—a decrease of 36 
percent. Jack rabbits, snowshoe rabbits, and cottontails, both old and 
young, are taken seemingly with no preference. Apparently availability is 
the deciding factor, and as the wide distribution of rabbits enables the coyote 
to find numbers of them throughout the West, it may logically be concluded 
that peg-leg coyotes are less adept ai catching rabbits than are their fellows 
not so maimed. 

Carrion.—Carrion was second in the diet of the normal coyotes and com- 
posed 25 percent of the total food. On the other hand, it formed 35 pcrcent 
of the food of peg-leg individuals and was by far the dominant item. In 
both cases the greater part of the carrion is derived from the carcasses of 
horses, cows, sheep, and coyotes. Much of this has its origin in the “station” 
or lure exposed to attract coyotes to trap sets or poison stations. The kinds 
of carcasses used as stations vary greatly according to field conditions and 
the trapping technic of individual hunters. In general, domestic livestock 
and coyotes provide the bulk of such material. 

The quantity of carrion eaten by coyotes varies with the season, being 
less in summer than in winter. The records show that peg-leg coyotes derive 
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21 percent of their food in spring and summer from carrion, and twice as 
much, or 42 percent, in fall and winter. This is not unexpected, as carrion 
is used to a greater extent as station material in winter than in summer, 
and the cold weather makes any carrion more attractive because it is better 
preserved. Consequently an old dried carcass, or even tanned leather such 
as harness strap or an old shoe, is likely to prove more acceptable as food in 
winter 

Rodents—Rodents formed 18 percent of the food of the normal coyote, 
but only 12 percent of that of peg-leg individuals—a decrease of 333 percent. 
Cricetids, chiefly deer mice and meadow mice, constituted one-third of the 
peg-leg’s rodent food, and squirrels, mainly Citellus, approximately the same 
amount. The quantity, in volume, of these rodents consumed by the peg-leg 
coyotes, however, was about half of that eaten by normal ones. On the 
other hand, porcupines composed 23 percent of the annual food of peg-leg 
coyotes, which is more than 3} times as much as was consumed by the 
normal animals. 

Domestic livestock.—Domestic stock (chiefly sheep and goats) made up 13} 
percent of the food of the normal coyotes, but amounted to 21 percent of that 
of peg-leg animals—an increase of about 50 percent. The term domestic 
stock as here used applies only to sheep, goats, hogs, calves, and colts. Re- 
mains of cattle and horses found in the stomachs examined were classed as 
carrion for it is believed that coyotes rarely kill those large animals. In 
fact, we found calves, colts, and hogs of infrequent occurrence in the food 
of normal coyotes and have no record of them in the stomachs of peg-legs. 

Deer.—Remains of deer formed 33 percent of the food of the normal coyotes 
and 2 percent of that of peg-legs. In a few instances the material was 
clearly carrion and was classed as such in the tabulations, but on the whole 
it is impossible to distinguish between kills and carrion in the laboratory, so 
the quantity of carrion in the deer item of the coyote’s food is unknown. 
Even with the circumstantial evidence presented by field observations distinc- 
tion often would be doubtful. 

Birds.—-Birds occurred frequently, but in small volume, in the food of 
both normal and peg-leg coyotes, but the percentage was greater among the 
crippled coyotes (4 percent) than among the normal animals (3 percent). 

The percentage of poultry was not noticeably greater in the stomachs of the 
peg-legs (.87 percent) than in those of the non-crippled animals (.75 percent). 

Game birds eaten by the peg-legs included 3 grouse, 2 quail, and a sage-hen, 
and, altogether, composed 1 percent, in volume; the same percentage was 
recorded for the normal coyotes. 

Nongame birds, however, appeared in slightly greater volume in the food 
of peg-leg coyotes (1.8 percent) than in that of the normal animals (1.25 
percent). These consisted chiefly of such terrestrial forms as the horned lark, 
lark bunting, meadow lark, magpie, sage thrasher, and towhee. Two of the 








194 JOURNAL OF MAMMALOGY 


peg-legs had found nestlings—one eating 3 horned larks and the other 3 lark 
buntings. 

Insects.—The invertebrate food of peg-leg coyotes was composed entirely 
of insects, chiefly grasshoppers. One individual collected in Montana had 
devoured 204 winged grasshoppers, and two from Wyoming had made 60 
and 90 percent, respectively, of their last meals on Mormon crickets. Al- 
though the list of invertebrates eaten by the coyote, as disclosed by the 
examination of more than 8,300 stomachs, is extensive, the volume of such 
material was less (1 percent) than that consumed by the peg-legs (1.5 percent). 

Other animal matter.—Miscellaneous animal matter eaten by coyotes in- 
cludes a variety of small mammals, a number of reptiles, and occasionally 
an amphibian or a fish. The inclusion of this group in the volume chart of 
the peg-leg’s food is due to three items—a young house cat, a spotted skunk, 
and a striped skunk. Although only three stomachs contained such ma- 
terial, the unusual mammal items formed more than 50 percent of the con- 
tents and averaged 1.5 percent of the annual diet—an increase over the 
1 percent recorded for all similar items in the food of normal coyotes. 

Vegetable food.—There is little difference either in variety or in volume 
between the vegetable food of peg-legs and that of normal coyotes. In 
each case it was approximately 2 percent of the total diet and was composed 
chiefly of wild fruits. 

SUMMARY 


The minor food items of peg-leg coyotes vary little in nature or in volume 
from those of normal coyotes. Vegetable matter, chiefly wild fruits, consti- 
tutes 2 percent of the annual food of each group, and all minor animal foods 
combined, including invertebrates, reptiles, birds, small carnivores, and big 
game species, form an additional 9 percent. 

The rest of the food, approximately nine-tenths of the total, is composed 
of four items—carrion, rabbits, rodents, and domestic stock. 

Carrion, forming one-fourth (25 percent) of the total food of normal 
coyotes, constitutes more than one-third (35 percent) of that of peg-leg 
individuals. 

Rabbits and rodents, which together make up more than half (51 percent) 
of the food of the normal coyotes, constitute only one-third (33 percent) of 
the peg-leg’s diet. 

It will be noted that two peg-leg coyotes eat as much livestock as three 
normal coyotes—the respective percentages being 21 and 13}. 

The peg-leg coyote is, therefore, at least potentially and possibly actually, 
a greater menace to livestock, especially sheep and goats, than is the normal 
animal. Consequently, poor trapping technic aggravates the problem of 
control, and the employment of expert trappers in control work is in line 
with efficient, economical, and humane procedure. 


Food Habits Laboratory, U. S. Biological Survey, Denver, Colorado. 
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BEAVER POPULATIONS IN PINE COUNTY, MINNESOTA 
By ArNoutp B. ErRiIcKsoON 


The St. Croix State Park 


in Pine County, Minnesota, lies along the St. 
Croix River from a mile south of the interstate bridge on State Highway 48 
to the mouth of the Kettle River, a distance of 193 miles. In November, 
1937 the park consisted of 27,900 acres or 43.6 square miles. It is well 


watered by creeks, brooks, and ponds (fig. 1), many- of which furnish a 
suitable environment for the beaver (Castor canadensis). 

The area north of the park, for a distance of about 20 miles, is drained by 
the same creeks that flow through the park. In addition to these creeks, 
there are 20 small lakes, 4 small rivers, and at least 12 creeks, many of which 
enter the St. Croix River northeast of the park. None of the land north of 
the park, which consists of about 279,000 acres, was included in the present 
survey of beavers. However, from the reports of several individuals, and 
from the fact that its topography and vegetation are similar to those of the 
park, one is led to believe that this area is well stocked with beavers. 

The present survey of the St. Croix beavers was begun in June, 1936. 
During June, July, and August of that year the dams and lodges on the 
creeks and brooks were studied and mapped. The survey was continued 
during the summer months of 1937, and finally completed in September, 1937. 
As a part of the beaver investigation, the 43.6 sections of land in the park 
were type-mapped so that the amount, condition, and availability of aspen 
(Populus tremuloides) might be known. The conditions of aspen and water, 
and evidence from trapping appear to be such as to warrant, in general, an 
estimate of 7 beavers per lodg« 

The writer wishes to express his appreciation to Mr. H. E. Hart, Wildlife 
Technician of the National Park Service, who suggested and supervised the 

tudy of beaver distribution in the park, and to Messrs. A. Ryan, R. Hanson, 
and R. Stevan who assisted in collecting the field data. Also, he is indebted 
to Mr. Donald M. Hatfield and Dr. Gustav A. Swanson of the Division of 
Eeonomi Zoology of the University of Minnesota for helpful suggestions, 
and to Mr. Eldon Behr who drew the map of beaver distribution. 


ASPEN AND THE DISTRIBUTION OF BEAVERS 


Before the settling of North America by white men the beaver was widely 
distributed; but very probably it was sparsely distributed, especially in the 
northern (coniferous) part of its range. In other words, except in regions 
especially favorable for the production of aspen it occupied but a small part 
of the territory that constituted its range. By the time that human inter- 
vention had changed the tree dominants the beaver had largely disappeared 
as a result of trapping. 


In 1900 there were few beavers remaining in Minnesota. Their distribu- 
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tion and numbers before the destruction of the original forest areas are not 
known, but the distribution of the original forests and their dominant trees 
are known. Aspen was nowhere a dominant or important tree in these 
forests. This knowledge seems to indicate that the beaver was not abundant 
or widely distributed in Minnesota 70 years ago. 

In the years before 1900, when the beaver was being trapped to the point 
of extirpation, other human activities were in operation that tended to build 
up its habitat by inereasing food supply. These activities were lumbering 
and fires; both caused the destruction of the original timber over large areas, 
and enabled the fast-growing aspen to intrench itself in coniferous regions. 
Year by year these two influences opened more territory to aspen, and year 
by year the potential beaver range increased as did the potential carrying 
capacity of the range 

Sixty years ago, when beavers were scarce in the St. Croix area of Pine 
County, the land that now forms the park and the area north of the park 
were dominated by jack pine (Pinus banksiana) and Norway pine (Pinus 
‘esinosa); perhaps 85 per cent of the trees were of these two species. With 
the advent of the lumberman and the destructive fires that followed human 
occupation, the solid stands of pine were reduced to isolated groves. In a 
few years the fast-maturing aspen had sprung up everywhere—trees good 
for nothing at that time except for beaver food 

To-day the aspen is the dominant tree on about 70 per cent of the park 
area, and the beaver is one of the dominant mammals 

Kittredge and Gevorkiantz (1929) have said of well stocked aspen lands 
in the Lake States, “If all trees of one inch and over are included, the well 
stocked stands had 980 to the acre; the average on those not selected to 
represent good stocking was about 700.” Their yield table (p. 18) also 
indicates that aspen with an average diameter of 4.5 inches at breast height 
and a site index of 60 feet at 50 years have 980 trees per acre. The average 
diameter of aspen in the St. Croix Park is about 4.5 inches; most of the stands, 
however, represent poor stocking, and hence have about 700 trees per acre. 

Since there are 824 acres of aspen in the park within 300 feet of water, 
there are approximately 576,800 trees available for beaver food. Although 
beavers have been known to travel 650 feet from water in search of aspen 
(Bradt, 1938), the average distance in Itasca Park, Minnesota, as determined 
by Hiner (1938) was 267 feet. In the discussion of the beavers of the creeks, 
rivers, and ponds of the St. Croix Park the 300 foot limit has been applied. 

Bradt (1938) found that the food requirements of one beaver are approxi- 
mately 2.6 aspens 2.1 inches in diameter per year. Using this figure as a 
basis for calculation, it was estimated that about 130 aspens 4.5 inches in 
diameter would be required by one beaver per year. 

Since there are 198 beavers in the park the aspen in its present condition 
should, theoretically speaking, supply a constant population of beavers. 
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each beaver eating 130 trees annually for about 22 years. Actually, however, 
it would last much longer, for aspen reproduces rapidly by root stocks even 
though the parent tree is felled by beavers or killed by fire; and the fact that 
beavers eat varying amounts of ash, yellow birch, and willow is a circumstance 
that helps to maintain the supply of aspen. 

TABLE I. DISTRIBUTION OF BEAVER IN THE ST. CROIX STATE PARK 


ACRES 0 


APPROXIMATE *NO. OF BEAVER PER MILE O roTAL ASPEN 

BODY OF WATER MILES OF STREAM, STREAM OR ' . ~ ‘»| _ WITHIN 

& ACRES OF POND ACRE OF PONI BEAVER 300 rr. oF 

DAMS LODGI VATER 

St. Croix River 19.44 miles 5 adj 1-7 2.52 per mile 19 75.67 

to river t | 
Kettle River 7.30 miles 0 0 0 0 218.00 
Bear Creek 8.30 miles +14 +6 5.06 per mile 12 181.43 
16 ] 
Sand Creek 3.03 miles 14 l 6.93 per mile 9] 114.86 
Hay Creek 3.36 miles +2 6.25 per mile 21 70.13 
12 i 

Crooked Creek 3.74 miles +2 0 1.87 per mile 7 8.12 
g 

Wilbur Brook 1.44 mile +1 +3 14.58 per mile 21 62.66 
—|] 

Lost Brook 1.72 mile +1 0 3.48 per mile 6 33.50 

Duck Pond 9.72 acres l 0 0 0 1.00 

Sphagnum Pond 1.5 acres ~ 0 0 0 13.68 
l 

Slough Pond 12.30 acres 1.1 ** 1] 1.12 per acré 14 29 64 

Camp Pond 34 acre +1** +] 8.82 per acré 3 6.00 

New Pond 9.54 acres 1-2 +2 1.46 per acr 14 6.00 

Entire park 48 .33 miles +33 +21 3.45 per mile 823 .69 

36.50 acres +1 9 85 per acre 198 


* 


+ Dam or lodge in use. 
Dam or lodge not in use. 
** Rehabilitated by man 


BEAVERS OF THE CREEKS 


In the St. Croix Park there are six creeks with a combined length of 21.5 
miles. Each of the creeks differs as to type of bottom and banks, amount of 
water, and amount of aspen within 300 feet of the banks. These differences 
are reflected in the beaver populations of the creeks. Data for each of the 
creeks and other water areas as relates to the beaver populations, amount of 
aspen, number of lodges and dams, etc. are summarized in table 1. 
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Crooked Creek, which has a hard, gravelly bottom, winds through the 
park for 3.74 miles. There are 8.12 acres of aspen or about 5684 aspen trees 
within 300 feet of its banks. The population, estimated at 7 beavers or 
1.87 per mile of creek, has declined from a much larger population. Now 
with the aspen almost gone, Crooked Creek will soon cease to furnish a home 
for beavers. 

Hay Creek meanders through the park for 3.36 miles. It is slower than 
Crooked Creek; its bottom and banks are softer; and there are 70.13 acres 
of aspen or about 49,090 aspen trees within 300 feet of its course. The 
present beaver population has been estimated at 21 or 6.25 to each mile of 
stream. Present conditions seem to indicate that 21 beavers can live thriftily 
m Hay Creek for many years to come. A larger population would injure 
the habitat severely. 

Sand Creek is wider and less sinuous than the other creeks in the park. 
It traverses the park for 3 miles, flowing through groves of aspen whose 
aggregate area is 114.86 acres, productive of 80,402 trees. The population 
of the creek was estimated at 21 beavers or 6.93 per mile of stream. The 


prese nt acreage of aspen and the excellence of the stream bed lead one to 
believe that 30 bea. 


vers could live on Sand Creek for many years without 
injuring the habitat 

Hay Creek and Sand Creek offer the beaver a favorable environment, but 
Bear Creek meets the animal’s needs to a still greater degree. Nearly all 
of the 8.30 miles of the creek within the park may be classed as a beaver 
niche for the following reasons. It is unusually sinuous, thus affording more 
territory for dams and at the same time bringing the beaver into contact 
with more aspen than would be possible along a straight stream. Its current 
is slow, and its bottom and banks are of soft earth; hence dams and bank 
lodges may be constructed with ease. Aspen is abundant along the creek; 
all in all there are 181.43 acres or 127,000 trees within 300 feet of its banks. 
The beaver population was estimated at 42 individuals or 5.06 per mile of 
stream. The population of the creek can safely increase to 60 animals 
because of the excellence of the habitat. 

There are two brooks in the park, Lost Brook and Wilbur Brook. The 
former traverses the park for 1.7 miles and has 33.5 acres of aspen or 23,450 
aspen trees within the 300 foot limit. Its population, which is likely to 
increase slightly, was estimated at 6 beavers, 3.48 per mile of stream. The 
latter is obstructed by a sinuous dam which reaches beyond its banks about 
400 feet to the south and 600 feet to the north. Surrounding the dam and 
pond are 62.66 acres of aspen or 43,862 aspen trees. The present population, 
estimated at 21 individuals or 14.58 per mile of stream, will be able to exist 
for a number of years still; but there is evidence to indicate that the aspen 
is being used up much faster than is good for the habitat. 
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BEAVERS OF THE RIVERS 


The St. Croix is a wide swift river, and for that reason beaver lodges are 
found only at suitable places along the banks or on islands. Dams and 
lodges are also found on sloughs and brooks contiguous to the river. 

The aspen within 300 feet of the river amounts to 75.67 acres or 52,969 
trees. It is not abundant, when it is recalled that the river bounds the park 
for 19.5 miles. The population of the river was estimated at 49 beavers or 
2.52 per mile of stream. The wide swift St. Croix with its fluctuating water 
level and small amount of aspen is a precarious habitat for beavers. Its 
population will probably always be an unstable one. 

The Kettle River is a good example of a stream that is provided with ample 
aspen for maintaining a number of beaver colonies, but which, because of 
several defects in the river bed, has none. These defects are an exceedingly 
stony bottom and banks and swift, shallow water. Along the 5 mile stretch 
of river where these defects occur, there are more than 218 acres of aspen. 


BEAVERS OF THE PONDS 


Those ponds in the park that support beavers fall into two groups. In the 
first group are the ponds that have a sufficient supply of water and one or 
more well established beaver colonies. The second group contains those 
ponds that once held ample water and were surrounded by enough aspen to 
maintain beavers. Some of the ponds in the latter category have been 
rehabilitated by man and now harbor beavers. 

New Pond is a pond of the first group. The population of the pond was 
estimated at 14 beavers or 1.46 per acre of pond; and its aspen supply amounts 
to 6 acres of small trees. Six acres of aspen will not provide food for 14 
beavers for more than 3 years, but several conditions at the pond favor a 
much more prolonged existence for the beavers. The present dam, for 
example, which is very low, will undoubtedly be lengthened and heightened; 
and as new territory is flooded more aspen will be brought within the foraging 
radius of the beavers. 

The dam at the south end of Slough Pond was re-enforced with stones 
and planks by park authorities in the fall of 1936. In 1937 the population 
of the pond was estimated at 14 beavers or 1.13 per acre of pond. Within 
300 feet of its shoreline are 29.64 acres of aspen or about 20,748 trees. Slough 
Pond may be successfully occupied for a number of years if the population 
remains at its present level. 

Camp Pond until the spring of 1937 had not been used by beavers for the 
preceding few years. The old dam was repaired by park authorities during 
the autumn of 1936; and the following spring, despite a fluctuating water 
level, beavers entered the pond, dug a bank lodge and started to fell aspen. 
The population, estimated at 3 beavers or 8.82 per acre of pond, will probably 
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never increase much, for there are but 6 acres of aspen or 4200 aspen trees 
within the 300 foot limit. 

Duck Pond is a pond of the second group. It has plenty of water but only 
t acres of aspen. Beavers once lived in the pond but are no longer found 
there. 

The last pond to be considered is Sphagnum Pond, which gets its name 
from a sphagnum bog adjacent to it. About 28 years ago, when the dam 
at the southern end of the pond was intact, the bog was a small lake covering 
about 25 acres. When a lack of aspen and a falling water level became limit- 
ing factors, the beavers probably moved to Sand Creek. During the suc- 
ceeding years, 132 feet of the dam washed out, and the water drained into 
Sand Creek. 

Once the beavers had departed the aspen started a comeback; and by 1937, 
when the dam was repaired by park officials, there were 13.68 acres of aspen 
within 300 feet of the pond. Although there were no beavers in the pond 
in the fall of 1937, it is believed that they will occupy the pond when its 
waters become more stable. 
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WINTER FOOD HABITS OF FOXES IN MINNESOTA! 
By Donatp M. HaAtrre.p 


After receiving reports of increase in number of foxes, both gray (Urocyon 
cinereoargenteus) and red (Vulpes fulva) in Minnesota, with ‘consequent’ 
reduction in numbers of pheasants (Phasianus colchicus), the University of 
Minnesota in coéperation with the State Conservation Department, under- 
took to learn something of the food habits of the species accused. The study 
is, of course, to be considered preliminary in nature, since it covers only the 
period from November, 1937, through April, 1938, and since it is based on 
analysis of the stomach contents of but 92 individuals. 

Of these, 58 were Urocyon cinereoargenteus and probably of the race ocy- 
thous, taken in nine counties, all south of a line extending east-west approxi- 
mately 50 miles north of Minneapolis. The 34 Vulpes fulva, on the other 
hand, include representatives from all parts of the state. 

The stomachs of 5 of the gray foxes were empty, and with the remaining 
53, we find a food content, by bulk, of 76.2% animal matter, 19.1% vegetabl 
matter, and 4.5% miscellaneous. Comparing this with the red fox ma- 
terial, we find a similar situation, except that animal matter comprises 93.2% 
and vegetable matter only 6.8%, a good illustration of the fact that the gray 
fox is more omnivorous than is the red fox 

Considering the gray fox first, we find that further splitting of the pre- 
viously mentioned food categories reveals the following items, percentages 
and frequencies: 


tabbits 35.3 22 stor 
Mice 16.5 23 
Miscellaneous vegetation 14.9 10 
Fruits ».4 g 
Grass 2.1 
Undetermined animal matter 6.2 7 
Pheasants 6.6 7 
Poultry 1.7 6 
Carrion 2.4 6 
Squirrels 3.5 5 
Shrews 1 : 
Pocket gopher 9 l 
Muskrat } 
Reptile 2 
Insects Trac 
Small birds Trace 


Paper No. 1676 Scientific Journal Series, Minnesota Agricultural Experiment 
Station, St. Paul. 
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The rabbit material is chiefly of the subspecies Sylvilagus floridanus mearnst, 
with that race occurring in 20 stomachs, and Lepus townsendii campanius 
in 2 stomachs. This ratio is, I believe, roughly what might be expected 
from a consideration of the foraging habits of Urocyon, hunting, as it does, 
in the brushy, hilly areas populated more by the cottontail than by the 
jack rabbit. 

Only two genera of mice were found in the gray fox stomachs examined 

Microtus and Peromyscus. Meadow mice formed 12.9% and white footed 
mice 3.5% of the bulk of the diet. This proportion agrees with Errington’s 
(1935) findings in southern Wisconsin and Iowa 

Miscellaneous vegetation includes, in this study, all plant materials except 
fruits and grasses. The fact that it ranks so high in the list of foods found, 
both as to frequency and to percent of bulk, seems to indicate that its occur- 
rence is not simply an accidental by-product of mouse or rabbit hunting. 
In two instances, a kind of moss made up the entire contents. 

Fruits, found in 8 of the 53 stomachs, made up 2.4% of the bulk, and 
included ragweed, apple, hazel, juniper, oak and corn. Possibly some of 
these were obtained secondarily through ingestion of stomach or crop and 
gizzard contents of prey. Corn was present only in those stomachs that 
contained remains of poultry or pheasants. 

Grasses occurred in 5 stomachs and comprised 2.1% of the bulk. 

Undetermined animal material, flesh and fatty substances with no evident 
accompanying means of identification, such as hair, quills, bones, teeth, or 
skin, occurred in 7 stomachs, and accounted for 6.2% of the total bulk. 

Pheasants likewise were found in 7 of the 53 stomachs of gray foxes ex- 
amined, comprising 6.6% of the bulk. This seems a rather small percentage, 
when we consider that 5 or 6 pheasants per fox per night is supposed by 
numerous sportsmen to be nothing out of the ordinary. It may not represent 
the true picture, since prey as large as the pheasant would probably be carried 
to the den and might conceivably have contributed to some of the unde- 
termined animal material mentioned previously. On the other hand, we 
cannot be certain that some of the pheasants were not picked up dead by 
the foxes. The low temperatures and heavy snowfall of southern Minnesota 
winters result in the death through exposure of numbers of these birds. 

Poultry remains are recorded for 6 of the specimens examined, forming 
4.7% of the bulk. It seems probable that at least some of this is carrion, 
picked up around farm yards. 

Carrion was found in 6 stomachs and comprised 2.4% of the bulk of the 
food. It consisted of pig bristles, horse hide, and sheep wool; each occurred 
but once. In three of the stomachs included here, decayed poultry remains 
were classed as carrion. 

Two kinds of squirrels were obtained in this study—the red squirrel (T’ami- 
asciurus hudsonicus) and the gray squirrel (Sciurus carolinensis). The 
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former occurred 3 times, the latter once, and together they formed 3.5% 
of the bulk. 

Blarina brevicauda and Sorex sp. are the two shrews recorded, the former 
having been found twice, the latter once; together they made up 2.1% of 
the bulk. Since Blarina is fairly common in southern Minnesota, it seems 
probable that the rareness of its use as food is due to distaste on the part of 
the gray fox. 

The remainder of the items were each represented but once: Geomys 
bursarius, a nearly complete individual; Ondatra zibethica, a small patch of 
skin and hair; a fragment of a garter snake; fragments of a grasshopper 
(Locustinae) and a field cricket (Gryllidae). I was unable to obtain identifi- 
cation of two small bird feathers found in one specimen. 

Five of the 34 red fox carcasses received at the laboratory had empty 
stomachs. Analysis of the remaining 29 revealed the following percentages 
and frequencies: 


PERCENT OF BULK FREQUENCY 
Mice 38.4 21 stomachs 
Rabbits 24.0 12 
Poultry 10.0 6 
Pheasants 4.0 } 
Undetermined animal matter 2.8 3 
Miscellaneous vegetation 3.3 $ 
Grass 2.6 2 
Small birds 2.9 2 
Deer 3.4 l 
Woodchuck 3.4 l 
Corn 2.1 l 
Squirrel 3.4 l 


In the present study, mice made up 38.4% of the bulk of the food, occurring 
in 21 of the 29stomachs. The genera represented were Peromyscus, Microtus, 
and Clethrionomys. The first and second were found 8 and 11 times respec- 
tively, the last but twice, both times in stomachs from extreme northert 
Minnesota. Rabbits, which comprised 24% of the bulk, were noted in 12 
of the 29 stomachs, and were of three species—Sylvilagus floridanus, Lepus 
townsendii, and Lepus americanus. In some instances, though the contents 
might be identifiable as of leporid origin, their specific status remains in doubt 

It will be noted that with Vulpes, reversing the situation found in U’rocyon, 
mice form the chief article of diet, rabbits being second, both in percent 
of bulk and frequency. This is in agreement with Hamilton’s (1935) findings 
on Vulpes in New York and New England, but in disagreement with Nelson 
(1933), who found, in Virginia, that red foxes consumed 34.4% rabbits and 
only 18% mice. 
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Poultry is rather high on the list, accounting for 10% of the bulk and 
occurring in 6 stomachs. Probably half of this is referable to carrion, for 
in three of the six foxes containing poultry, the remains were in a state 
approaching decay. 

Pheasants rank next in percentage of bulk, forming 4% of the total. Evi- 

nees were found in 4 stomachs. It will be seen that this item, or game 
birds, makes up a larger part of the winter diet of red foxes in Minnesota 
than it does in New York and New England or Virginia. Hamilton (1935) 

orded that game birds were found in but 5 of the 206 stomachs which 
he examined. Nelson (1933), in Virginia, noted that, of 15 red foxes, but 


one contained a game bird—a quail. 
Undetermined animal matter, found in 3 foxes, formed 2.8% of the bulk. 
Again, as in the gray fox material, this item was characterized by complete 


e. so far as I could determine, of any means of specific determination 
ther than as to its animal origin. Even microscopic examination failed to 
f any help in this regard 
Miscellaneous vegetation, although fairly well up in the list of foods, 
forming 3.3% of the bulk and present in 4 of the 29 stomachs, apparently 
is of much less importance than it is in Urocyon, where, it will be remembered, 
omprised 14.9% of the bulk 
Grass, found in but two individuals, made up 2.6% of the total bulk 
the reason that, in each of the two, this item formed practically the 


The remainder of the constituents are of less importance, at least when 
judged on the basis of quantities consumed as revealed by this particular 
study. Small birds formed 2.9% of the total bulk and occurred twice. One 
was a snow bunting, and the other a sparrow. Deer hair (most probably 

woodchuck (Marmota monaz) fur and vibrissae, and red squirrel 
comprised 3.4% of the bulk, and were found but once. The squirrel’s 
intor was shot in Lake of the Woods County. Corn fragments accounted 
for 2.1% of the bulk, and were found in a single stomach, which contained 


riley » 4 
poultry remains also. 


Summing up, then, we see that reports of great numbers of pheasants 
killed by foxes in Minnesota are not substantiated by the evidence at hand. 
Though wardens have reported 6 pheasants per fox per night as the usual 
atch, this game bird was found in only 7 out of 53 Urocyon stomachs and 

out of 29 V ulpe s stomachs. In bulk percent, it comprised 6.6 for Urocyon 
and 4 for Vulpes. Balanced against this is the fact that rodents and lago- 
morphs, injurious or otherwise, form 56.5 percent of the bulk for the gray 
fox and 69.2 percent of the bulk for the red. Certainly this is a state of 
affairs that should militate against promiscuous and widespread extirpation 
of foxes. 
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WINTER MOVEMENTS AND WINTER FOODS OF WHITE-TAILED 
DEER IN CENTRAL WISCONSIN 


By F. N. Hamerstrom, Jr., and JAMes BLAKE 


The Central Wisconsin Game Project, Necedah,' is a hundred thousand 
acre area in Wisconsin’s central plain. The terrain is a mixture of marsh 
basins and slightly higher sand ridges and islands, part of the gently undulat- 
ing bed of glacial Lake Wisconsin. Lumbering, drainage, farming, and fire 
have successively left their marks on the soil and vegetation. The Federal 
Government has bought out the few farmers who survived taxes, frost, and 
poor soil, and is developing the area for wildlife. We studied the deer on this 
project during the peried extending from January, 1936, to July, 1938. 

Climatically, the country is part of the oak-hickory forest. Its sandy 
soil, however, has permitted a southern extension of northern pines. The 
result is a mixture of hardwoods and conifers, now mostly scrub oaks 
and jack pine. White and red pine once were abundant in parts of the 
area; only a few small or defective individuals, scorned by the loggers, 
remain. Because of the poor quality of the soils one finds neither the variety 
of the southern hardwood deer range nor the cedar swamps of the northern 
range. Hardwoods are practically all oaks. The few swamp forests which 
have escaped cutting, burning, and draining are of tamarack and black 
spruce. Because of repeated fires there are no mature stands of either oak 
or pine. Lumbering and fires have favored the increase of upland shrubs, 
such as hazel and sweet fern. Vast stands of brushy aspen and willow have 
invaded the burned peat. Alder, dogwoods, and their associates follow the 
richer and wetter soils of the few streams. Open lands, about 25 to 35 per- 
cent of the area, are marshes, grass meadows, and old fields. 


1 Project LD-WI-5, Farm Security Administration, Region II, W. T. Cox, Regional 
Forester-Biologist. Acknowledgments: field assistance, Burns Carter, J. R. Goodlad, 
Oswald Mattson, Millard Truax (members of the project game staff), and Frances 
Hamerstrom; cover mapping, Morris Running, Project Forester; weather data, U. 8 
Weather Bureau station, Meadow Valley, Wisconsin 
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HISTORY, POPULATION, GENERAL CHRONOLOGY 


An outline of Wisconsin deer history has been given by Swift (1938). On the project 
the general trend of population has been upward since the lumbering period of the ’50’s. 
During the 20 or 30 years just before 1937 this advance was particularly noticeable. 
We have no accurate census figure for the population at the time of our study. Hamer- 
strom made a general estimate of one deer per 107 acres for the project’s 100,000 acres. 
During the winter of 1936-37 Blake, by totalling his estimates for the individual 
grounds, arrived at a figure of one per 100 to 115 acres for the project. We consider 
these estimates to be conservative 

The herd was smaller by at least 10 percent, and probably more, during the winter 

f 1937-38. We were unable to investigate the cause of the decrease. Predator losses 


] 


yn the project are not large, food supplies are generally adequate, and we have seen 
f 


_ 


no evidence of mortality from diseas oaching has caused a steady but probably 


slight loss for many years. We know of only one major factor which has changed 
recently: the hunting season was opened, after long closure, in 1937 and 1938. 

A seasonal chronology of our observations may be summarized as follows: 

Spring.—There is a slow dispersal from the winter concentration areas until deer 
are scattered over the whole project. Deer bed and feed on the oak islands and feed 
ilso in the wet lowlands. The red coat is donned in April and May. Early antler 
growth is seen in May. May appears to be the main fawning season, although some 
young are born in April and June. Earliest birth reported to us: April 14, 1936, a 
uwn between one and two weeks old 

Summer.—Aspen and willow flats, now dry, are extensively used by day. Drainage 
ditches are often visited for food and perhaps for defence against insects. We found 
no evidence that young fawns were unable to get out of the ditches. Antlers are in 
the velvet until some time in August 

Natural foods most heavily used in spring and summer were: new grasses (Calama- 
jrostis sp., Glyceria sp., Poa pratensis, Phleum pratense, Agrostis alba), pondweed 
Potamogeton sp., probably P. epihydrus), bur-reed (Sparganium sp.), wild lettuce 
Lactuca canadensis), elderberry (Sambucus canadensis), shadbush (Amelanchier cana- 
lensis) and the starred plants in Table I 

Of these, young grasses (particularly on burnt areas and drying-up water areas), 
wild lettuce, and bur-reed were preferred foods 


All of the cultivated crops on the project were eaten. They were: soybeans, corn, 





cwheat, sunflower, and millet. All except millet were heavily fed upon in late 
umn also and, where available, in winter. Damage to rye fields in the neighbor- 
is a regular spring occurrence. One cranberry farmer reported that deer fed 
his vines in the autumn, after the fruit had been picked 

{utumn.—There is a distinct movement to the oak isl: 





unds, presumably for acorns, 
but aspen and willow flats are still used. Antlers are hard by September. The blue 
first becomes conspicuous in October, about a month before the completion of 
the rut. Summer foods are still taken, but acorns and the plants later used as winter 
browse becom«e important. Deer are still scattered over the whole project 

nter.—Gradual restriction of range until all but a few deer are in definite concen- 


is similar in some respects to yards. Antlers are shed in mid-winter 


WINTER CONCENTRATION AND SPRING DISPERSAL 


We studied winter movements in greatest detail during the winter of 1936-37 
Thirty-seven concentration areas on the project (see fig. 1) and three nearby, were found 
and watched that season Less intensive observations made during the preceding and 

I 


lowing winters serve as checks on the findings of the main study. 
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Deer began to band together in the concentration areas in early December; by late 
January they were practically limited to the concentration areas, in which they 
remained until the spring dispersal. Although we did not know where all of the 1935-36 
concentration areas were, we do know that concentrations were formed, and that at 
least half of the 1936-37 concentration areas were in use. The winter of 1937-38 was 
unusually mild. Deer were banded together in 14 of the 17 concentration areas which 
were checked, but the concentrations were looser, less rigidly defined. 
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Fic. 1. Winter concentration areas on the project (winter 1936-37 


Spring dispersal in 1936 and 1937 began about the first of March and was completed 
in early April. In 1938 unseasonable warmth started dispersal in early February 
The movement out of the concentration areas took only two or three weeks instead 
of five or six. 

It should be emphasized that both concentration and dispersal were slow and irregu- 
lar. There was a main movement at both seasons, but each movement had its vanguard 
and its laggards. Ebb and flow were characteristic: during both movements distribu- 
tion patterns showed alternate expansions and contractions rather than a direct pro- 
gression in a single direction. Bartlett and Wakeman (1929) noted that Michigan 
deer moved in and out of their yards throughout the unusually mild winter of 1928-29 
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The 40 concentration areas may be grouped i 











for shelter 


wintering grounds 


On the project, too, she 
witness the complete 
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TRATION AREAS 


n four major types: 


1. Pine-brush type 14 
Pine (mostly jack pine) thickets, with interspersed small marshes and 
swales of willow, aspen, birch, alder, or hazel. 
2. Pine-oak type 21 
Same plus oak island or mixed pine-oak woods, in one case with a 
tamarack-spruce swamp included. (Most of the oaks hold at least their 
low leaves through the winter.) 
3. Swamp type 3 
Black spruce-tamarack swamp or (one) tamarack swamp 
Oak type 2 
Oak woods with interspersed marshes and swales. No conifers 
d plants in the concentration areas were found in the cover thickets and in the 
terspersed small marshes and swales. Each area had a surrounding belt, about 60 
is wide, which was also used as a feeding ground, and one or two were joined by 
s to feeding grounds a half-mile away. Other runways permitted travel from 
rentration area to another 
¥ neentration areas averaged 38( sins varying between 50 and 2,600 
A classification based on s is 
50 t 100 acres 12 
100 to 200 acres 12 
200 to 500 acres 7 
500 to 1000 acres 6 
Over 1000 acres 3 
Wit the concentration areas es t d t gt ne per 14-17 
aried between one per 4} per 7 
More than one deer per 10 acres 3 
Bet me deer per 10 acres and per 20 a 16 
Le 1an one deer per 20 acres 9 
N sity estimate 2 
WHY WINTER CO? R s? 
The regoing data give the facts of concentration and d spe rsal and describe the 
meentration areas, how many, where, what they look lik But why do these con- 
centrations form? We do not know 
An appraisal of the factors known to be associated with winter deer concentrations 
help to define the problem even though it does not give an answer 
a) Sn Seton (1929, vol. 3, p. 279) and Spiker (1933), to cite but two examples, 
have described winter yarding in the presence of deep snow It was otherwise on the 
project. Deer could move about at will within the concentration areas, and regu- 
Af fed outside them at distances up to 60 rods. Crusted snow in late February, 
1937 have delayed spring dispersal; but the concentrations were formed before 
the crust appeared. Stegeman (1937, p. 444) reported that in North Carolina deer 
tend to band together in winter; Darling (1937, p. 124) found that red deer in the Scot- 
tish Highlands flock together a few days before a snow storm. Deep snow is obviously 
not a causative factor in these cases 
(b) Shelter.—Gerstell (1937, p. 19) has given a particularly clear account of the move- 
ment from one type of range (open hardwoods) into another much restricted one (ever- 


Iter is doubtless a factor in the choice 
avoidance of open marshes and aspen 
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and willow flats and the slight use of oak woods without conifers. But winter shelter 
is not limited to restricted localities; the very cover types that are used for winter 
shelter are scattered over the whole project. True, these cover units are often smaller 
than the concentration areas; some, however, are larger. Why do not the deer remain 





equally scattered, using the food and cover units in smaller herds? One or two groups 
f » deer did just that. The largest concentration area was a closely knit 

*h smaller units 

Temperature.—Darling (1937, p. 105) found that red deer are affected by sharp 





temperature changes and that they move toward the most even temperature condition. 
He also found that sudden access of cold causes flocking, but considers humidity and 
wind conditions to be as important as temperature alone in this connection. Gerstell 
1937, p. 20) has shown that temperature has a direct bearing on deer physiology: 

an average mean temperature of 40 degrees F., properly fed deer gain weight, 
below it they lose weight. We found that a weekly average temperature of about 


} 


”) degrees F. (see fig. 2) seemed to be the signal for concentration to begin, and a return 


to about the same average started the spring dispersal. It is impossible to set a definite 


figure, since the three phases of winter activity—concentration, confinement, and 
lispersal] verlap to such a marked degre¢ Low temperature cannot be regarded as 
th iuse of concentrations, since swamps, which are markedly colder than uplands, 


vere used as concentration areas. Swamps often seem warmer than their actual tem- 

tures would indicate. This higher “sensible temperature’’ is largely the result 
[the particularly good shelter—against chilling winds, for example—which they offer 
1) Food supply.—It might seem axiomatic that adequate food supplies are at least 


1 


juisite to wintering grounds and might even cause winter concentrations. The many 





oncentrations in browsed-out areas, even with abundant food 

argument and exclude the second 
P enemti It is well known that a group of animals is more 
t an an individual As a corollary, it is often assumed that the 


ifety in numbers causes herding. Winter is unquestionably a dangerous 
1 more so Mutual 


can hardly be urged as the cause of a social organization which occurs at 


} 


seasons mav be ever 











t tl I s 
season and not at another 

Grega isnes To say that deer, like crows, concentrate in winter because they 
gregarious is to state the condition, not to explain its cause. Still, if the term be 
t t n the tendency of individuals to band together for reasons phylogenetically 
un no longe ( the only answer, however unsatisfactory 
M perhaps most, of the « areas are used year after year. Why 
should this be so? Were they first used by a small population, and is their continued 
ise by a larger one a matter of habit? Are repeatedly browsed plants so much more 


> 


at they are sought in preference to unbrowsed ones? Do differences in 





make the browse in some areas more palatable than in others? These, 





und a host of other questions, we must leave to later investigators. 
FOOD HABITS; FOOD SUPPLIES 


Deer food habit studies have, in general, progressed beyond the food list stage. 
Attention is now directed toward nutritional physiology, effect of deer browsing on 
range composition, reasons for differences in palatability, forage in terms of carrying 
upacity—not only what deer eat, but how much, and why. Table I, winter foods 
used by deer on the project, is a step toward the accumulation of local food lists that 
will be needed when advanced work is done. The data were gathered by observing 
feeding deer or by tallying plants which had plainly, on the evidence of sign, recently 


been browsed by de er 
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TABLE I. 


Group I—Most heavily used 
Gaultheria procumbens 
Myrica (Comptonia) asplenifolia 
*Populus grandidentata 
*Pyrus (Aronia) 


*Quercus spp 


melanocarpa 
*Rubus villosus (? 
Salix tristis 
*Salix spy 
Vaccinium sp. (chiefly \ 
pennsylvanicun 
Group II—Less heavily 
Agropyron repens 
Amelanchier sp. (chiefly 
A. humilis 


Jetula pumila var 


used 


glandulifera 
[foemina 
Cornus amomum [obliqua 
*Coryvlus american 

Ilex verticillata 

*Nen opar thus mucronata 
Poa pratensi 

Pinus banksiar 
Polytrichum s} 

*Populus tremuloides 
*Solids 


ta aT 
1ag | 





Group III—Heavily used where avail: 
*Acer rubrur 
Cannabis sativ: 
Chenopodiu S] 
1 


Erigeron can 
Ham 


Prunus serotir 


idens 
umelis virginiar 
Pyrus malus [Malus pumila 


Que rceus spr 





t 
Rhus sp] hiefly R. typhina 
some R. glabr 


Rumex sp 
*Zea may 
*Fagopyrul 


(Glycine) max 


esculentul 
*So , 
*Helianthus sp 
Group I\ 
Alnus incana 


Occasionally used 
Amaranthus sj 

Ambrosia 
*Betula alba var 


artemisiifoli 


papyrifera 





Cornus stolonifera 
Chamaedaphne calyculata 
Larix laricina 
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WINTER Foops 


Wintergreen 

Sweetfern 
Large-toothed aspen 
Black chokeberry 

Oaks (leaves and twigs) 
Dewberry 
Dwarf gray willow 
Willows 

Lowbush blueberry 


Quackgrass 


Shadbus! 


Bog birch 
Panicled dogwood 
Pale dogwood 
Hazel 
Winterberry 
Northern holly 
Bluegrass 
Jack pine (seedlings) 
Pigeonw he at moss 
Quaking asper 
Golden: 

Red mapl 

Hemp 

Goosefoot 
Horseweed 
Witch-hazel 

Wild black cherry 
Appl 

Oaks (acorns 


Suma 


Doc} | 
Cort 

sJuckwheat 

Soy bean 
Sunflower 
Speckled alder 

Pigweed } 
Lesser ragweed 

» birel 

Red-osi« r dogwood 

Leatherleaf 


Tamarack 





Gr 
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TaB.Le I.—Concluded 


oup 1V—Concluded 
Ledum groenlandicum Labrador tea 
Pinus banksiana Jack pine (grown trees) 
Pinus resinosa ted pine 
Pinus strobus White pine 
Picea mariana Black spruce 
*Polygonum sp Smartweed 
Prunus americana Wild plum 
*Prunus pennsylvanica Pin cherry 
*Pteris aquilina 3racker. ferr 
Rubus sp Raspberry 
Syringa vulgaris Lilac 


* Plants marked with an asterisk are eaten also in spring and summer, but not accord- 


ng to this use-class grouping 


The food habits of deer in different regions are by no means the same. Some of the 
plants which are of first importance on many ranges do not grow on the project, 
too scarce to be significant. They include northern white cedar, balsam, hem- 

rround hemlock, witch hobble, and yellow birc! Perhaps because of this defi- 
plants that are only moderately browsed in other areas are here extensively 

Hosley and Ziebarth (1935), for example, found sweet fern and lowbush blueberry 


ten only occasionally in north central Massachusetts, wh 





eas these plants appear 


Group I. Clepper (1931) lists chokeberry, another Group I plant, as lightly 


browsed even on an overbrowsed range in Pennsylvania. Pearce (1937) has called 


ttention to the paucity of records for the use of this shrub as deer food. Witch hazel 


s poorly eaten in the experiments of Maynard and others (1935) 
Not all species, however, are more favored heré Some are less favored, among 
xd osier and white birch. Maynard and others listed both as readily eaten; 
vard (1937, p. 78) considers the former a preferred food in Michigan 
determine food preferences requires a knowledge not only of how much a food 
iten, but also how much of it, in comparison to other foods, is available. The 
ing aspen, for example, rates as high as the second group only becaus« 





} 


single browsings, while the much less common large-toothed aspen was much 

ivily eaten—a clear case of choice. Similarly, Salix tristis was preferred 
ther willows. In general, however, such detail was beyond our means to determine; 
r grouping is based on the contribution of given plants, through choice or avail- 
ity, to the total food eaten. 
Plants in the first two groups provided the largest share of the winter diet. Scrub 
s were the most frequently eaten food. Leaves and twigs were taken all winter, 
when they could be had. The leaves of trees that had been cut or broken 





vn during the growing season were preferred to those on live trees. Davenport 


1937, p. 4) found that oak browse alone did not maintain the weight of captive deer, 


but that oak browse and acorns did. Huckleberry (Gaylussacia baccata) was probably 


r 


W 


8 


uded in some of the browse that we identified as blueberry 
Plants in Group III were not everywhere available, but were heavily browsed 
herever found in the concentration areas. Maple, sumac, and apple were limited 


listribution but were particularly heavily browsed. 


Most of the concentration areas had more than enough food. Wherever there is 


and there is sweet fern and oaks or jack pine; dewberry, willow, and blackberry 
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grow on most of the marsh edges. In a few concentration areas, however, there 
was a food shortage. In 1936-37 two areas were overbrowsed and a browse line was 
developing in one of them. By the end of the winter food was scarce in five areas, 
and in doubtful condition in two. We found no deer dead of starvation, but some 
were in poor condition by spring. 

Food shortage was correlated with deer density rather than with type of con- 
centration area. Of the nine areas in which food was scarce to some degree, seven 
were in the highest density class, one in the second. The density in the ninth area 
was unknown. Again, of the five concentration areas with the highest deer densities 
(1:44 acres to 1:6 acres), two were overbrowsed and one showed a food shortage. 

The use of Group IV foods was conspicuous in the two overbrowsed areas. These 
plants were eaten occasionally elsewhere, but very sparingly. In the five areas 
showing some food shortage, and in the two doubtful areas, there was no marked 
increase in the use of Group IV foods, good evidence that food shortage was not 
severe. 

The project can support its present deer herd. There is no genera! critical range 
deficiency. Many of the concentration areas can winter more deer than they now 
carry. In a few, however, trouble is beginning to appear. Food supplies on the 
weak wintering grounds must be increased or the winter herds reduced. There have 
been no losses from starvation as yet. Such losses are more easily prevented than 
stopped: now is the time to take action. 


Division of Wildlife Management, University of Wisconsin, Madison, Wisconsin, 
and Farm Security Administration, Necedah, Wisconsin 
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THE SHARP-HEADED FINNER WHALE OF THE 
EASTERN PACIFIC 


By Ian McTaaccart Cowan 


During the past year the British Columbia Provincial Museum has been 
fortunate in acquiring two specimens of the sharp-headed finner whale. 
The first of these, an adult in an advanced state of decomposition, drifted 
ashore on Vancouver Island near Pultney Point Light, British Columbia, 
late in the fall of 1936. The skull and partial skeleton of this specimen were 
later salvaged and forwarded to me by O. F. Maisonville, the keeper of the 
light. 

The second specimen, a young individual, was taken August 24, 1937, 
at Sooke, Vancouver Island, B.C., and through the kindness of C. F. Todd 
and H. Goodrich of the Sooke Harbor Fishing and Packing Company, it 
was turned over to me in the flesh within five hours after its death. 

The sharp-headed finner of the Pacific was described by Scammon in 1872 
as Balaenoptera davidsoni, but as no attempt was made satisfactorily to 
differentiate it from B. acutorostrata Lacépéde, of the Atlantic Ocean, its 
status has remained since then in doubt. The concensus of opinion has been 
that the species of the two oceans are identical. 

To the best of my knowledge, B. davidsoni is represented by but five 
specimens other than the two recently acquired by us. Of these, four, two 
skulls and a skeleton from Alaska, and one skull from Puget Sound, are in 
the United States National Museum, where through the courtesy of Dr. A. 
Wetmore, I was permitted to examine them. The fifth, a mounted young 
individual from California, is in the San Diego Museum. The paucity of 
material relative to this whale seems to warrant the preparation of a more 
extended description of our specimens than would otherwise be justified. 


EXTERNAL FEATURES 

The color of the young individual in our collection was as follows: Dorsal surface 
uniformly black with just a suggestion of brown shading into lead-gray on the sides. 
Underparts including most of lower mandible and lower surface of flukes, white. 
On the side of the body in the region touched by the tip of the flexed pectoral there 
is a large area of blue-gray that extends upward onto the dorso-lateral surfaces. 
Central half of outer surface of pectoral fins white; underside of pectorals mostly 
dark, the white restricted to a small area near the base and not continuous around 
posterior edge of fin. Grooves on throat and chest gray with no trace of the pinkish 
cast described by Scammon (1874, p. 50) and Fry (1935, p. 205). It is possible that this 
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coloration of Seammon’s and Fry’s specimens was due to bruising received when the 
whales became stranded. Fry also describes a pinkish spot on one fin. 

The coloration of our specimen, apart from the minor differences mentioned, is 
in perfect accord with the other Pacific coast specimens described, and like them 
presents no point of distinction from Atlantic individuals. 


FORM 


To judge from published figures of B. acutorostrata from the Atlantic (True, 1904, 
p. 193, pl. 28), the Pacific specimens of this whale are of uniformly slimmer build. 
It is possible of course that the gases of decomposition had distorted the specimens 
figured by Thompson and True while such was not the case in my specimen nor in 
the one figured by Fry. The girth of a New England specimen cited by True (p. 195) 
as measured by J. H. Blake, is indeed exactly the sameas my specimen of comparable 
length. As will be seen from Table 1, comparison of measurements of Pacific indi- 
viduals with Atlantic individuals brings to light few differences greater than one 
would expect from normal individual variation. In fact in many cases the corre- 
spondence is remarkable. 

There seems to be a tendency for the Pacific animals to have the dorsal fin placed 
more posteriorly. The distance from snout to dorsal in three Pacific specimens is 
73 per cent, 69.7 per cent and 66.6 per cent of the total body length whereas in corre- 
sponding Atlantic specimens this distance is 66.6 percent, 65.5 percent and 60.5 per 
cent of total length. Along with this are the slightly narrower flukes of the younger 
Pacific individuals in comparison with Atlantic animalsofthe same size. This, how- 
ever, is not borne out by Scammon’s specimen. It is possible that his measurement 
was not taken in the same way as the others. 

The folds on the throat and chest, as counted between the pectorals, are said (Miller, 
1924, p. 3) to vary in number from forty to sixty. I have data available for but three 
Pacific individuals. In our Sooke specimen there were fifty-two grooves, while Fry 
states there were seventy in the specimen he examined. Scammon gives seventy as 
the number in his Puget Sound specimen. 

Collett, cited by True, records the number of baleen plates in Atlantic specimens 
as about three hundred and twenty-five; in the Sooke specimen there were only two 
hundred and thirty-one. It occurs to me that the number of plates may increase with 
age, in which case the small number in the Sooke animal may simply reflect its 
juvenility. 

These plates were pale horn colored shading to dirty white at the anterior end of 
the series. The largest plates measured two and one-quarter inches across the base 
and four and five-eighth inches in height. 


SKULL 


Visual comparison of skulls from the two oceans reveals very few differences. The 
skulls from the Pacific tend to have the premaxillae more bowed outward around the 
nasal canal than is the case in the Atlantic skulls. This feature is reflected in the 
measurement of greatest width between inner borders of premaxillae. The difference 
between comparable individuals of the two series is only one-half to one inch. 

In the skulls of davidsoni in the United States National Museum the supra- 
orbital bars of the maxillae are broader than in Atlantic skulls figured by True. Our 
adult skull, however, does not have these elements any heavier than in Atlantic 
specimens. There is a tendency for this same bar to be directed more medially 
and less directly posteriorly in the Pacific skulls. 

All these differences are very slight. Most of the skull measurements of the 
two series (Table 2) are virtually identical. 
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PLATE 1 


Dorsal and ventro-lateral views of Bala noptera acutorostrata from Sooke, B. C, 





JOURNAL OF MAMMALOGY 








PLATE 2 


Head (upper), innominate bone (lower right), and pectoral limb 


Balaenoptera acutorostrata from Sooke 
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is just in excess of two times the height of the centrum, in the adult just less than 
three times the height of the centrum. Transverse processes greatest in lateral extent 
in 10th thoracic. Centra increase in length to 2nd and 3rd caudals. Length and 
greatest depth of centra are approximately the same between the 6th thoracic and 
the 14th caudal. The third caudal is the first vertebra with pierced transverse proc- 
esses. The 5th caudal is the last vertebra with transverse processes. The 8th caudal 
s the last vertebra with a neural spine. 

Chevrons 10, Ist small and slender, 2nd longest, 3rd broadest. All are virtually 
jentical with those of the Massachusetts individual figured by True, (fig. 2, pl. 27) 

tibs 22 in number; 4th rib longest, 3rd heaviest. Combined neck and head not 

present on 1 and 2, large on 3 and forming a prominent angle on 4 to 8. 

[aBLE 2.—Cranial measurements of Balaenoptera acutorostrata from Atlantic and 


Pacific oceans 
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Norway 60.5 '36.75145.5 | 63 17.0 |34.5 |20.5 | 30.5) 8.25) 5.5 | 66.0) 7.9 
Berger 62.5 |40.75 35.4 |21.0 65.6 
Average 61.5 \88.7 |45.5 63 17.0 (34.9 '20.75| 30.5) 8.25) 5.5 65.8) 7.9 
Sooke. B. ( 38 23 26 38 (10.25/20 12.75| 18 1.5 | 3.5 | 37.5] 5.0 
Allo 40 25 27.75) 41 (11.25 12.76 4.75, 4.0 | 41.5) 6.0 


Measurements of Atlantic specimens quoted from True (1904). 


The outline of the sterna of the two specimens before me is shown in figure 
Vhen allowance is made for difference in age, the sterna are remarkably similar to 
h other. Neither of them approaches any of the ten figured by True, differing in 
at the anterior segment of the cross forms a relatively much greater proportion of 
length than it apparently does in the Atlantic specimens. The posterior median 
rojection in both our specimens is less in length than the width of the transverse 
portion, while the reverse relation is true in seven out of nine of the sterna figured 
rue. 


APPENDICULAR SKELETON 


The scapula of the adult individual differs from those figured by True in being 
relatively broader antero-posteriorly; breadth 27} inches, height 15inches. Its height 
s 54 per cent of its breadth, whereas in four specimens from the Atlantic the corre- 
sponding proportions are 60 per cent, 60 per cent, 63 per cent, and 70 per cent, In our 
juvenile specimen the proportion is 62 per cent 
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If the breadth of the scapula and depth of the scapula be expressed as percentages 
of length of skull, as in Table 3, a similar condition is reflected. Both in the adult 
and juvenile our specimens have the scapula relatively broader and shallower. 

TABLE 3.—Comparison of Scapulae of Atlantic and Pacific individuals 


LENGTH OF PERCENTAGE OF |PERCENTAGE 0 





LOCALITY SKULL IN BREADTH OF DEPTH Oo} 

INCHES SCAPULA SCAPULA 

Drogheda, Ireland 37.0 31.8 20.3 

Sooke, B. ¢ 38.0 32.9 19.7 

Norway (U.S. N. M.) 60.5 39.8 29.8 

Norway 62.5 37.6 22.4 
61.0 45.1 24 


Pultney Point, B. ( 


B 


Ftc. 1.—Sterna of (a) juvenile and (b) adult Balaenoptera acutorostrata from British 


Columbia. Both drawn to same scal 


The scapulae of both our specimens differ further from Atlantic specimens in having 


the posterior margins less depressed distally 


Acromion of both individuals long, slender broadening at the tip 


and recurvet¢ 
50 per cent of length of 


Coracoid process, measured from dorsal base, is just over 


acromion 
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In the juvenile specimen the scapula is almost identical with the Norwegian scapula 
figured by True (1904, fig. 55) which it must be remembered, is an adult. 

The bones of the arm and hand present few distinctive features (plate 2). The 
humerus is short and relatively broad; greatest length 10 inches and 6 inches in the 
two specimens respectively, least anteroposterior width 44 inches and 3inches. Radius 
and ulna long and slender. Olecranon on juvenile largely cartilagenous. Its form is 
best seen in Plate 2. In the young specimen the carpals are 5 and 5. In the adult 
there were at least 8 as I have a group of 6 adherent. 


Fic. 2.—Scapulae of (a) adult and (b) juvenile B. acutorostrata from British Colum- 
Drawn to same scale 


Phalangeal formula of juvenile not including metacarpals: 


[ = 3, II = 7, III = 6(+1), IV = 4 
[= 4 7 Iil = 5(+1), IV 


Careful dissection of the young individual failed to reveal even cartilagenous rudi 
ments of the pelvic girdle. The adult skeleton however had this element preserved 
from the right side (plate 2). It measures 9.3 inches in extreme length. Dr. Reming- 
ton Kellogg of the United States National Museum has compared my specimen with 
those of the only example in that museum, representing the Atlantic species. He 
writes (letter Jan. 5, 1938):’’...the pelvic elements [of the U. S. N. M. specimen] 
are more thickened in the region of the blunt curved process (pubis). Otherwise your 


bone is of the same general shape.”’ 

In a paper describing the anatomy of a specimen from the Scottish coast measuring 
15 feet, 10 inches, Carte and Macalister describe the “‘ischiatic’’ bones as rudimentary 
fibro-cartilagenous bodies about six inches long imbedded in the muscles of the abdomen 
perpendicularly beneath the first chevron bones. 
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HYOID 


Combined basihyal and thyrohyals strongly concave 


from the dorsal aspect. 
There is a deep median notch in the anterior margin (fig. 3). In the adult this notch 
measures 55 mm. in depth while the antero-posterior measurement of the basihyal is 
121 mm.; the spread of the thyrohyals measured between the inner margins is 440 mm 
In the juvenile the notch is 21, basihyal 71, spread 180. As active growth was taking 
place on the two anterior tips of the basihyal, the notch would have become relativel 
deeper with age. The short, slightly curved stylohyals exhibit no important features 


Fic. 3.—Combined basihyal and thyrohyals of B. acutorostrata from British Colu 


bia. (a) juvenile, (b) adult; both to same scale 


SUMMARY 
By 


way of summary it can be said that existing material is inconclusiv« 
There is a suggestion that Pacific individuals may be found to differ from Atlanti 
individuals in the slightly more posterior position of the dorsal fin, slightly narrower 
flukes, and in proportional differences in form of the scapula and sternum 

I have been unable to discern any significant cranial differences between the speci- 
mens from the two oceans 

Pacific individuals may have fewer baleen plates; on the other hand the observed 
difference may ge variation 

Should the above differences be substantiated there would be grounds for recognizing 

Balaenoptera davidsoni as : 


merely be the result of individual or a 


subspecies of B. acutorostrata Lacépéde but in the light of 


present knowledge taxonomic recognition of a Pacific species is apparently not justified 
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STATUS OF MYOTIS VELIFER IN CALIFORNIA, WITH 
NOTES ON ITS LIFE HISTORY 


By KENNETH E. STAGER 


The first record of the presence of Myotis velifer velifer in California came 
1 result of the collection of thre« specimens of the species on July 16, 1909 
C. L. Camp at Needles, San Bernardino County (H. W. Grinnell, 1918). 
On this occasion the bat was found roosting in considerable numbers in an 
irehouse. This constitutes the first and only published record of the 
ecurrence-of the species in California over a period of 25 years. The second 
ord comes as a result of the work that I carried on while in the field during 
the summer of 1935 
On July 14, 1935, I established camp in the Riverside Mountains in the 
extreme northeastern corner of Riverside County. These rugged, volcanic 
yuntains are bordered on the east by the almost impen¢ trable, broad, lower 
alley of the Colorado River which separates California from Arizona. 
From them one obtains a view of countless square miles of the broad river 
valley, cloaked in a covering of luxuriant vegetation. This mass of green, 
consisting mainly of cottonwood (Populus) and arrowweed (Pluchea), extends 
to the foot of the mountains where it is suddenly replaced by the more typical 


desert plants, such as smoketree (Dalea), paloverde (Cercidium), iron wood 
Olneya), and creosote bush (Larrea). From this blanket of vegetation 
over the river valley, rise countless millions of insects, which provide food 
for the bats. 

It was in the higher, insect-free, part of the mountains that my camp was 
established. Its actual site was on the property of a gold mining company, 
the tunnels and shafts of which were known to be occupied by large numbers 
of bats. In addition to this extensive series of bat-inhabited workings, a 
great many abandoned mines lay in the neighboring canyons of the range. 
As a result, several miles of underground passages are available as diurnal 
retreats for the Chiroptera of the region and there, in the constant tempera- 
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ture and darkness of the man-made caverns, some ten species of bats con- 
gregate by thousands. 

On July 21, 1935, while I was making a routine survey of the bat popula- 
tion of the mine at which camp had been established, I found a single Myotis 
velifer velifer roosting in a rock-crevice in the ceiling of a 150-foot tunnel, a 
short distance from the main workings of the mine. Further search of the 
main workings on the same date resulted in the capture of three additional 
examples of the same species. On July 30, 7 more were obtained from the 
same workings. Through the remainder of the month the number increased 
until on the 28th of August, I made a final survey of the entire bat population 
of the mine. At the time of this inspection, Myotis velifer was observed 
throughout the mine in countless hundreds and was by far the commonest 
of the seven species of bats known to be occupying this mine. It was rivalled 
in numbers by Corynorhinus rafinesquii pallescens and Macrotus califor- 
nicus only. 

In addition to the seven weeks spent in the field during the summer of 
1935, I have visited the area on the following dates: December, 1935, and 
March, 1936, when not a single individual of M. velifer was seen. On May 3, 
1936, I visited the extensive copper mine on the eastern side of the rang 
where M. velifer had been found to be most numerous during the summer 
months; it was then present in small numbers throughout the workings. A 
visit on the same date to the mine where all previous camps had been estab- 
lished failed to disclose the presence of the species. 

During the month of August, 1937, a thorough survey was made of all bat 
populations known to exist in the locality, and M. velifer again was present in 
abundance at all stations. On October 3 of the same year, however, not a 
solitary individual could be found. As a result of these observations, it 
can be said that the portion of the year in which M. velifer is actually known 
to be present within the borders of California extends from the early part of 
May through the month of August. 

The present known range of this bat in California is confined to the lower 
Colorado River Valley and adjacent mountains on the eastern margins of 
Riverside and San Bernardino counties, with Needles and the Riverside 
Mountains as northern and southern limits respectively. Subsequent study, 
however, should extend the range of the species along the entire lower Col- 
orado River Valley in California and possibly into the desert ranges farther 
to the westward. 

From a series of 94 skins, collected on the occasions described above, the 
following measurements, in millimeters, have been taken: 

Forty-two males: Total length, 96.3 (90-103); tail vertebrae, 44.5 (40-48); 
foot, 9 (8-10); ear, 16.7 (15-18); tibia, 17.1 (15-18); radius, 41.9 (40-44). 

Fifty-two females: Total length, 97.7 (90-105) ; tail vertebrae, 43.8 (39-52); 
foot, 9.2 (7-10); ear, 16.8 (16-18); tibia, 17 (16-19); radius, 42.3 (40-45). 
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Close observation during the past two years has shown that Myotis velifer 
is what might be termed a typical “crevice dweller,” in that it exhibits an 
extreme fondness for crevices, pockets, and holes in the ceilings of its under- 
ground retreats. If a crevice be available, it is always chosen in preference 
to the flat rocky surfaces favored by Corynorhinus and Macrotus. In mine 
tunnels, M. velifer is usually found in crevices, pockets, and “shot’’ holes 
in the rocky ceilings (about two inches in diameter and from four to eight 
inches in depth). Into these retreats crowd the bats, wedging and squirming 
until the space is filled to overflowing. The most desired location seems 
to be at the innermost end of the crevice or hole. The struggle to reach this 
choice spot results in a continual disturbance, with each bat trying to nudge 
out its neighbor. The squirming and nudging is accompanied by a great 
deal of chirping, which is audible at a distance of 150 feet or more. At first 
I was inclined to believe that the presence of a stranger near the roost was 
the cause of the clamor, but experiments made on several occasions showed 
that the argument and struggle was an almost continual performance, with 
sporadic periods of quiescence. 

There is a limited number of crevices and holes on the ceiling of a mine 
tunnel, and when the number of bats exceeds the capacity of the favored 
roosts, it then becomes necessary for the less fortunate individuals to seek 
roosting places on the vertical surfaces of rock. This, however, is done only 
as a last resort. I have never seen a Myotis of any species suspended from a 
horizontal surface by aid of the claws of the feet, after the manner of Macrotus 
and Corynorhinus. A colony of M. velifer seems to have little objection 
to the rays of miners’ lamps or flashlights; bats will not leave the roost unless 
they are much disturbed. 

As to the food of the species in the free state, much remains to be learned. 
Observations in captivity, however, have disclosed several interesting points. 
The animal is hardy in captivity and it readily takes various types of food. 
Small bits of beef heart were consumed without hesitation. The meat was 
placed on a flat piece of wood in the center of the cage floor and here the bats 
would crowd about until the last bit of heart had disappeared. Beef liver 
also was taken readily, but tended to cause diarrhea when eaten too fre- 
quently. Water was freely taken from a dish placed against the wire mesh 
of the cage in such a position that the bat could climb down the wire until 
its nose came in contact with the water. 

In captivity, M. velifer continues its quarrelsome activities. If bats of 
other species are confined in the same cage, their lot becomes an unpleasant 
one. On many occasions I have seen a bat leave its roosting place and cross 
the cage to dislodge a peaceful individual of another species by nipping at it 
until it withdraws to a different part of the cage. Invariably, after putting 
the victim to route, the aggressor will move to still another part of the cage 
and repeat the action on a new victim. 
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Cannibalism can also be attributed to captive members of this species, 
as I have positive proof of the attacking, killing, and feeding upon other 
species of bats while in captivity. In one instance, when I returned from 
the field, I placed several living specimens of Myotis velifer velifer, Macrotus 
californicus, Myotis californicus pallidus, and Pipistrellus hesperus hesperus 
in the same cage. Upon opening the cage a short time later, an adult Myotis 
velifer velifer was found busily chewing on the stub of the forearm of a Macrotus 
californicus. The victim was nearly dead and showed many other wounds 
about the legs, head, and membranes. In the same cage were the remains of 
another half-eaten body of a California leaf-nosed bat. 

Very little literature is available dealing with the carnivorous habits of 
bats. The only published accounts that I know of refer to the species 
Megaderma lyra Geoffroy, of India (Green, 1911), and Phyllostomus hastatus 
panamensis, of tropical America (Dunn, 1933). Whether cannibalism is 
practiced by Myotis velifer velifer in the free state remains to be proven 
as all evidence regarding this trait has been obtained from observations of 
captive specimens. 

In regard to ectoparasites, a close inspection of more than 100 specimens 
has disclosed the presence of only one type, a flea of the genus Myodopsylla 
(identification made by H. E. Ewing of the United States National Museum) 
This was found abundantly on all members of this species examined. Roosts 
harboring great numbers of velifer are usually alive with this type of flea 
On the walls of the roosts are thousands of the insects, which quickly drop 
upon the back of an unfortunate intruder, in this instance, a curious mam- 


malogist. 
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A VESTIGIAL LOWER INCISOR IN THE DUGONG 
By Cares P. LyMan 


It is well known that the anterior portion of the lower jaw of the dugong 
is strongly turned downward and that the chewing surface is covered with a 
pad of tough tissue. Under the pad of tissue the surface of the jaw contains 
eight shallow alveoli, four on each side, which suggest that this portion of the 
jaw once might have contained teeth. On cleaning a dugong skull from 
Tagbac Bay, Philippine Islands (M.C.Z. 30642), a small curved tooth was 
found in one of these alveoli. The third alveolus on the left side of the jaw 
is much deeper than the others and it is in this socket that the tooth rests, 
with its tip nearly at the level of the flattened surface of the jaw. The tooth 
is long and slender, and curves rather abruptly at the base. It measures 
24.3 mm. in length by 5.6 and 5.1 in diameters. There is a small opening 
at the base of the tooth which may indicate that it was still growing. The 
crown of the tooth is slightly etched 

The skull which contains this tooth is evidently that of an adult dugong, 
as the following measurements indicate: basal length of skull, 303 mm.; 
length of chin shield, 116; tip of chin to condyle, 237; coronoid process to 
base of jaw, 16] 

As far as I have been able to discover, there are but two other records of 
vestigial teeth in the front of the lower jaw of the dugong. The first is that 
of a young female dugong described by Sir Everard Home (‘‘On the milk 
usks and organs of hearing of the dugong,’’ Philos. Trans. Roy. Soc. London, 
pt. 1, p. 153, pl. 14, 1820). In the third alveolus of each side of the jaw he 
discovered a small tooth, similar to the one just described, but with the upper 
portion eaten away by the absorption process 

Sir Richard Owen (Odontography, p. 366, 1840-45) describes another 
vestigial tooth in the third alveolus of the left mandible of a full-grown male 
dugong. The tooth was but 2 mm. shorter than the one herein described, 
but the crown had been eaten away to a much greater extent. 

Dr. Willy Kiikenthal (‘‘Vergleichend-anatomische Untersuchungen an 
Sirenia,’””’ Semon: Zool. Forschungsreisen in Australien usw., Jena, pt. 10, 
p. 68, text-figs. 45-46, 1897), in dissecting an embryo dugong of 162 cm. 
length, found small teeth in each of the four alveoli on each side of the tip 
of the lower jaw. Because the second of these teeth had two cusps Kiikenthal 
believed that the first tooth was an incisor, and that those following were the 
first, second and third premolars. The five grinding teeth farther back, he 
called molars. It seems more likely, however, that the first three teeth 
or alveoli represent the first three incisors and the next represents the canine. 
To have the premolars separated from the molars by a long diastema is a 
condition seldom, if ever, found in mammals. Generally when reduction of 
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the number of incisors takes place it is the third incisor which is the last to go. 
In all three cases of adult dugongs with vestigial teeth it is the third alveolus 
from the anterior end which contains the tooth. One may assume, therefore, 
that the vestigial tooth is in each case the third incisor and that the alveolus 
found behind this is the one which contained the canine tooth. 








Fic. 1. Anterior view of the chin shield of the lower jaw of a dugong showing an 


incisor in the third alveolus. X 24. Inset: the same tooth removed from its 
socket x %. 


Whether these vestigial teeth are of the milk dentition which had devel- 
oped and continued to grow instead of being resorbed, or whether they are 
of the permanent dentition is a question which is almost impossible to answer 
at present. Owen stated that they were of the milk dentition, but gave no 
reason for his opinion. Paleontological work since his day has shown that 
ancient dugongs possessed a full complement of three permanent incisors and 
one permanent canine. It may therefore be possible that these vestigial 
teeth are all that remains of the second set of lower incisors. 
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The accompanying sketch illustrates the tooth in its alveolus on the flat 
shield-like surface of the lower jaw, and the inset is that of the tooth removed 
from its socket. 

I am greatly indebted to Dr. Glover M. Allen, whose knowledge and advice 
were invaluable in preparing this article. 


Museum Comparative Zodlogy, Cambridge, Mass. 


REMARKS ON POCKET GOPHERS, WITH SPECIAL 
REFERENCE TO THOMOMYS TALPOIDES 


By E. A. GoLDMAN 


The pocket gophers of the family Geomyidae form a compact, plastic 
group, embracing nine genera of highly specialized subterranean rodents. 
The group as a whole ranges from central Alberta and Saskatchewan south- 
ward, becoming transcontinental in distribution from the southern United 
States through Middle America to near the Colombian border. The family 
reaches its greatest development within a narrow belt extending from sea 
to sea across the southern end of the tableland of Mexico. In this region 
there occur widely diversified ecological conditions, from arid tropical low- 
lands and heavy rain forests up through oaks and conifers to timberline on 
the highest mountains of the continent south of Alaska. In this extraordi- 
narily varied setting representatives of the seven genera—Thomomys, Cra- 
togeomys, Platygeomys, Heterogeomys, Orthogeomys, Zygogeomys, and Pap- 
pogeomys—find congenial habitats often in close proximity; but apparently 
with no intermingling. 

The most widely dispersed genus, Thomomys, monopolizes a great northern 
and western division of the general distribution area of the family. In a 
narrow strip extending from the Dakotas to Texas and parts of Mexico it 
divides territory with other genera, including Cratogeomys and Platygeomys. 
On the Volcano of Popocatepetl the range of Thomomys umbrinus vulcanius, 
at 13,000 feet, near timberline, seems to be interrupted at 11,500 feet by that 
of Cratogeomys merriami oreocetes. The north slope of the Volcano of Toluca 
at 9,500 feet is inhabited by Thomomys umbrinus tolucae. At 8,600 feet on 
the same slope Platygeomys planiceps occurs. Strict local segregation appears 
everywhere to be maintained. 

Apparently all pocket gophers are solitary, except for brief mating con- 
tacts and the short period during which the young are dependent on their 
mothers. Living habitually in solitude below ground these animals enjoy 
an apparent freedom from the epizoétics to which more sociable or gregarious 
species are exposed. Pocket gophers are extremely pugnacious and the 
large incisors, backed by powerful muscles, are no doubt effective defensive 
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aids against many enemies. Except in connection with little known breed- 
ing activities and migratory movements, they appear only momentarily on 
the surface to eject earth from the tunnels. It is therefore not surprising 
that their remains do not bulk largely in the stomach contents of preda- 
tory mammals and birds. 

Within the vast range outlined, ecological conditions are extremely diversi- 
fied, and an amazing multiplicity of geographic races has been developed. 
In the struggle for survival the Geomyidae may, therefore, be regarded as 
one of the more successful of living rodent groups. 

Pocket gophers, of surpassing interest to the student of speciation and 
geographic distribution, are well known to be injurious to agricultural crops 
and to other human interests. Owing to their large numbers and wide dis- 
persal they are of serious economic import on cultivated lands from western 
Canada to Panama. Pocket gopher destructiveness varies greatly from the 
cutting of the roots or tops of many northern cultivated plants by members 
of the genus Thomomys, to the severing of large stalks of sugarcane by ani- 
mals assignable to Heterogeomys and Orthogeomys, and by large representa- 
tives of other genera inhabiting Middle America. Stalks of sugarcane, 
regardless of size, are cut at the ground and entirely consumed as they aré 
gradually drawn into the burrows. 

In extending underground tunnel systems pocket gophers have often been 
known to perforate levees with the result that impounded water broke 
through, causing extensive damage. Under natural conditions, on lands 
unmodified by human use, the activities of pocket gophers have little apparent 
effect on the environment; but on stock ranges, especially if heavily grazed, 
the feeding and burrowing operations of these animals destroy grass sod and 
encourage the growth of weeds. Wherever the vegetative cover has been 
reduced in this way, water enters the gopher holes and accelerates erosion 

Nearly 25 years have passed since Bailey in his ‘Revision of the Pocket 
Gophers of the Genus Thomomys” (North Amer. Fauna, no. 39, 136 pp., 
Nov. 15, 1915) presented a summary of the information then available 
concerning these animals. The acquisition of much additional material has 
afforded a more satisfactory basis for conclusions in regard to the relation- 
ships and distribution of many forms. In identifying accumulated specimens 
of pocket gophers of the Genus Thomomys, tending to fill gaps in known geo- 
graphic ranges, I have become convinced that several names, including 
fossor, quadratus, and fuscus, hitherto regarded as typifying distinct species 
or so-called groups must be reduced to subspecific status under the earlier 
name talpoides. In reaching this conclusion I have given special considera- 
tion to the relative weight of characters, the extent of individual variation, 
and the general evidence of intergradation. 

No reliable characters appear sharply to distinguish Thomomys clusius 
(long treated as a subspecies of talpoides) from 7’. fossor, or fossor in turn 











GOLDMAN—REMARKS ON POCKET GOPHERS 233 


from uinta. Thomomys uinta and T’. bridgeri, formerly treated as distinct 
species, have already been regarded as subspecies of quadratus by Whitlow 
and Hall (Univ. California Pub. Zool., vol. 40, no. 3, pp. 255-259, Sept. 
30, 1933). 

Typical fuscus differs notably in size, color, and cranial details from typical 
talpoides, and its mammae are usually reduced from 6 or 7 pairs to 4 pairs. 
tepresentatives of the talpoides and fuscus types occur near together but 
differ widely in some regions, as in the case of pryori and tenellus in the ad- 
joining Pryor and Beartooth Mountains, southern Montana, and in other 
sections along the east front of the Rocky Mountains. In some regions, 
as in eastern Oregon and Washington, on the other hand, there seems to be 
evidence of the intergradation of the fuscus type with quadratus and colum- 
bianus. Forms partaking of the general characters of talpoides and fuscus 
occupy the territory extending westward across the upper part of the Colum- 
bia River drainage to the Pacific coast and southward to fill the great loop 
formed by the lower course of the same stream in Washington. The lower 
course of the Columbia River, however, appears to be an effective barrier for 
pocket gophers. Thomomys monticola and allied forms inhabiting areas 
near the Pacific coast south of the Columbia River are similar to the talpoides 
series in general characters, and should be assigned to the same group, even 
though differential features clearly point to specific distinction. 

Thomomys monticola monticola and the animal described as Thomomys 
quadratus fisheri, here treated as Thomomys talpoides fisheri, occur near to- 
gether in the Sierra Valley, Plumas County, California. They are readily 
distinguishable, however, by cranial characters, especially by the more 
marked posterior truncation of the braincase in fisheri; and there seems to be 
no evidence of intergradation between them. Thomomys ocius, Thomomys 
idahoensis, and Thomomys pygmaeus of the Rocky Mountain region are 
closely allied forms that may also be classed with the talpoides group. Far- 
ther south the general distribution area of talpoides is interwoven with that 
of Thomomys bottae, a specifically distinct type of animal which, in a multitude 
of forms, extends east from the Pacific coast to Texas, and south into parts 
of northwestern Mexico. 

Owing to the extraordinary geographic variation in pocket gophers, most 
of the many names that have been proposed apply to apparently valid races. 

Ten of the races that now seem to be assignable to Thomomys talpoides 
are here described as new. For the loan of important specimens for study I 
am indebted to Dr. Joseph Grinnell and Dr. E. Raymond Hall, of the Museum 
of Vertebrate Zoology, University of California, Berkeley, California. Names 
of colors in quotation marks are from Ridgway’s “Color Standards and 
Nomenclature”’, 1912. 
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List of subspecies of T’homomys talpoides, with type localities. 


Thomomys talpoides talpoides (Richardson). Near Fort Carlton (Carlton House), 
on the Saskatchewan River, Saskatchewan, Canada. 

Thomomys talpoides rufescens Wied. Minnetaree Village, now Fort Clark, Oliver 
County, North Dakota. 

Thomomys talpoides bullatus Bailey. Powderville, Custer County, Montana. 

Thomomys talpoides loringi Bailey. South Edmonton, Alberta, Canada. 

Thomomys talpoides andersoni, subsp. nov. Medicine Hat, on the South Saskatchewan 
River, Alberta, Canada. 

Thomomys talpoides nebulosus Bailey. Jack Boyden’s Ranch, Sand Creek Canyon 
(5 miles above mouth), Black Hills, Crook County, Wyoming (altitude 3,750 feet). 

Thomomys talpoides pryori Bailey. Head of Sage Creek, Pryor Mountains, Carbon 
County, Montana (altitude 6,000 feet). 

Thomomys talpoides caryi Bailey. Head of Trapper Creek, Bighorn Mountains, Big- 
horn County, Wyoming (altitude 9,500 feet). 

Thomomys talpoides clusius Coues. Bridger Pass, 18 miles southwest of Rawlins, 
Carbon County, Wyoming. 

Thomomys talpoides agrestis Merriam. Medano Ranch, 15 miles northeast of Mosca, 
San Luis Valley, Colorado (altitude 7,600 feet). 

Thomomys talpoides macrotis F. W. Miller. D’Arey Ranch, 2 miles north of Parker, 
Douglas County, Colorado (altitude 5,700 feet). 

Thomomys talpoides fossor Allen. Florida, La Plata County, Colorado (altitude 
7,200 feet). 

Thomomys talpoides bridgeri Merriam. Harvey’s Ranch on Smith’s Fork, 6 miles 
southwest of Old Fort Bridger, Uinta County, Wyoming. 

Thomomys talpoides uinta Merriam. Black’s Fork, north base of Gilbert Peak, Uinta 
Mountains, Summit County, Utah (altitude 10,000 feet). 

Thomomys talpoides moorei Goldman. One mile south of Fairview, Sanpete County, 
Utah (altitude 6,000 feet). 

Thomomys talpoides levis Goldman. Seven Mile Flat, 5 miles north of Fish Lake, Fish 
Lake Plateau, Sevier County, Utah (altitude 10,000 feet). 

Thomomys talpoides parowanensis Goldman. Brian Head, Parowan Mountains, Iron 
County, Utah (altitude 11,000 feet) 

Thomomys talpoides kaibabensis Goldman. De Motte Park, Kaibab Plateau, Coconino 
County, Arizona (altitude 9,000 feet). 

Thomomys talpoides falcifer Grinnell. Bell’s Ranch, Reese River Valley, Nye County, 
Nevada (altitude 6,890 feet). 

Thomomys talpoides fisheri Merriam. Beckwith, Sierra Valley, Plumas Co., Calif. 

Thomomys talpoides monoensis Huey. Kuhlee Ranch, Dexter Creek Meadow, at con- 
fluence of Dexter and Wet Creeks, Mono County, California (altitude 6,800 feet) 

Thomomys talpoides quadratus Merriam. The Dalles, Wasco County, Oregon. 

Thomomys talpoides columbianus Bailey. Touchet, Walla Walla County, Washington. 

Thomomys talpoides wallowa Hall and Orr. Catherine Creek, 7 miles east of Telocaset, 
Union County, Oregon (altitude 3,500 feet). 

Thomomys talpoides fuscus Merriam. Mountains at head of Big Lost River, Idaho 
(altitude 8,000 feet). 

Thomomys talpoides saturatus Bailey. Silver (near Saltese), Coeur d’Alene Mountains, 
Mineral County, Montana (altitude 4,300 feet). 

Thomomys talpoides myops Merriam. Conconully, Okanagan County, Washington. 

Thomomys talpoides douglasii (Richardson). Near the mouth of the Columbia River, 
probably near Fort Vancouver (now Vancouver), Washington. 
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Thomomys talpoides yelmensis Merriam. Tenino, Yelm Prairie, Thurston County, 
Washington. 

Thomomys talpoides melanops Merriam. Timberline at head of Soleduc River, Olympic 
Mountains, Clallam County, Washington. 

Thomomys talpoides limosus Merriam. White Salmon, Gorge of the Columbia, Klickitat 
County, Washington. 

Thomomys talpoides tacomensis Taylor. Six miles south of Tacoma, Pierce County, 
Washington. 

Thomomys talpoides shawi Taylor. Owyhigh Lake, Mount Rainier, Pierce County, 
Washington (altitude 5,100 feet). 

Thomomys talpoides trivialis, subsp. nov. Near head of Big Timber Creek, Crazy 
Mountains, Montana (altitude 5,200 feet). 

Thomomys talpoides kelloggi, subsp. nov. West Boulder Creek, Absaroka Mountains, 
18 miles southeast of Livingston, Park County, Montana. 

Thomomys talpoides tenellus, subsp. nov. Whirlwind Peak, Absaroka Range, Park 
County, Wyoming (altitude 10,500 feet). 

Thomomys talpoides relicinus, subsp. nov. Twin Springs, 20 miles north of Minidoka, 
Snake River Desert, Idaho. 

Thomomys talpoides incensus, subsp. nov. Shuswap, Yale District, British Columbia. 

Thomomys talpoides medius, subsp. nov. Silver King Mine, summit of Toad Mountain, 
6 miles south of Nelson, Kootenay District, British Columbia. 

Thomomys talpoides badius, subsp. nov. Wenatchee, Chelan County, Washington. 

Thomomys talpoides couchi, subsp. nov. Shelton, Mason County, Washington. 

Thomomys talpoides ericaeus, subsp. nov. Badger Mountains, 8 miles southwest of 
Waterville, Douglas County, Washington (altitude 3,000 feet). 


Thomomys talpoides andersoni, subsp. nov. 
Anderson’s Pocket Gopher 


Type.—From Medicine Hat, on the South Saskatchewan River, Alberta, Canada. 
No. 69001, @ adult, skin and skull, U. 8S. National Museum (Biological Survey collec- 
tion), collected by J. A. Loring, October 12, 1894. Original number 2567. 

Distribution.—Known only from the type locality. Probably widely distributed 
in the upper part of the South Saskatchewan River Valley. 

General characters.—Closely allied to Thomomys talpoides talpoides of the lower part 
of the Saskatchewan River Valley, Saskatchewan; size about the same; color paler 
above and below; upper parts grayer, less obscured by dusky or dark brown-tipped 
hairs; under parts more heavily overlaid with buffy white, which extends farther 
upward on flanks, and over forearms and thighs; skull more smoothly rounded. Similar 
to Thomomys talpoides bullatus of southeastern Montana, but smaller; color paler; 
skull much less angular. 

Color.—Type (early winter pelage): Upper parts from top of head to rump blended 
buffy gray and rusty brownish, the buffy gray tone predominating, passing into buffy 
white across cheeks and shoulders and well up on flanks; forearms and thighs like lower 
part of flanks: angular areas between thighs and rump white and conspicuous; under 
parts in general overlaid with buffy white; throat, and all four feet nearly pure white; 
ears blackish; tail thinly clothed with whitish hairs. 

Skull.—Very similar in size and general form to that of typical talpoides, but upper 
outline more convex, less flattened near anterior roots of zygomata; braincase more 
smoothly rounded, the temporal ridges less prominent; interorbital region broader; 
nasals slightly rounded instead of emarginate posteriorly; interparietal smaller; audi- 
tory bullae larger, more distended, especially anteriorly. Compared with that of 
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bullatus the skull is smaller, narrower, and much less angular, the temporal ridges faintly 
indicated instead of strongly developed as in bullatus; supraoccipital region bulging 
farther posteriorly and rising more steeply over foramen magnum (sloping mor 
abruptly forward in bullatus); auditory bullae more distended anteriorly. 

Measurements.—T ype: Total length, 199 mm; tail vertebrae, 54; hind foot, 29. Two 
adult male topotypes, respectively: 204, 198; 60, 59; 27,27. Average of five adult female 
topotypes: 196 (193-201); 55 (50-60); 26 (25-27). Skull (type and an adult female 
topotype, respectively): Occipitonasal length, 36.5, 37; zygomatic breadth, 20.8, 22.2 
width across squamosals (over mastoids), 18.1, 19; interorbital constriction, 7.2, 7.2 
length of nasals, 13, 12.8; interparietal, length, 4.7, 5.1, width, 4.7, 5.9; maxillary tooth- 
row (alveoli), 7.2, 7.9; width of upper incisors (cutting edge), 4, 4. 

Remarks.—Some of the characters distinguishing this form were pointed out by 
sailey (North Amer. Fauna no. 39, Nov. 15, 1915) who referred the specimens provi- 
sionally to bullatu Many additional specimens of bullatus now available for com- 
parison confirm differential features that seem to warrant the segregation of the present 
form. This well-marked subspecies is named for Dr. Rud«'ph M. Anderson, of tl 
National Museum of Canada, in recognition of his extens ve studies of Canadian 
mammals 


Specimens examined.—Eight, all from the type locality. 


Thomomys talpoides trivialis, subsp. nov. 
Crazy Mountains Pocket Gopher 

T ype From near head of Big Timber Creek, Crazy Mountains, Montana (altitude 
5,200 feet [aneroid reading]). No. 225918, o& adult, skin and skull, U. 8. National 
Museum (Biological Survey collection) ; collected by M. A. Hanna, June 20,1917. Origi- 
nal number 349 

Distribution.—Outlying ranges along the eastern side of the Rocky Mountains in 
central western Montana 

General characters.—Closely allied to Thomomys talpoides fuscus of the mountains 
of south-central Idaho; mammae normally 4 pairs, pectoral 2-2, inguinal 2-2, as in fus- 
cus, size similar; color grayish buff, less rufescent; cranial details, especially the moré 
constricted interorbital region and longer, narrower nasals, distinctive. Similar in 
size to Thomomys talpoides talpoides of the lower part of the Saskatchewan River Valley, 
Saskatchewan, but upper parts grayish buff, less brownish in color; skull lighter in 
structure. Not very unlike Thomomys talpoides bullatus of southeastern Montana in 
external appearance, but smaller; color somewhat darker; black auricular patches 
larger; mammae normally 4 pairs instead of 6 pairs; skull much smaller, less massive 





Similar in general to Thomomys talpoides pryori of the Pryor Mountains, Carbon County, 
Montana, but somewhat paler, with a conspicuous white patch on chin (absent in 
pryori); skull with narrower braincase. 

Color.—Type (acquiring summer pelage): Upper parts in general grayish buff, the 
black-tipped hairs inconspicuous; flanks, forearms, and thighs clearer buff; under parts 
in general overlaid with “‘pale pinkish buff’’; a conspicuous patch on chin nearly pure 
white to roots; ears encircled by deep black; feet white; tail light brownish above on 
basal two-thirds, white below and all around toward tip. In some specimens a light 
rusty tinge extends over the back. 

Skull.—Very similar in general form to that of fuscus, but interorbital region more 
constricted; rostrum longer, the lateral margins more upturned and constricted in 
front of zygomata; nasals longer, narrower, more wedge-shaped, and depressed below 
level of premaxillae posteriorly; premaxillae extending farther posteriorly beyond 
nasals; auditory bullae smaller; dentition about the same. Similar in size to that of 
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typical talpoides, but more slender, with relatively wide-spreading zygomata; brain- 
case, interorbital region, and rostrum narrower, interparietal more oval, less triangular 
in outline, usually extending farther posteriorly beyond occipito-squamosal ridges; 
nasals narrower, more wedge-shaped and depressed posteriorly below level of pre- 
maxillae, the ends truncate instead of emarginate; interparietal smaller; auditory bullae 
smaller; dentition lighter. Much smaller, less massive than that of bullatus; supra- 
occipital region more distended, projecting farther posteriorly over foramen magnum; 
auditory bullae relatively smaller, more angular, instead of smoothly rounded ante- 
riorly; dentition much lighter. Compared with that of pryori the skull is similar in 
size but braincase narrower, more distended, less truncate posteriorly; rostrum longer, 
the lateral margins more upturned at constriction in front of zygomata; nasals more 


depressed between premaxillae posteriorly; interorbital region narrower; zygomata 
less widely spreading posteriorly; interparietal more oval, less triangular in outline, 
extending well behind plane of occipital ridges (ending in a nearly straight line in 
this plane in pryori); upper incisors more recurved, instead of procumbent as in pryort. 
Measurements.—Type: Total length, 216 mm; tail vertebrae, 63; hind foot, 28. Aver- 
age of 5 adult male topotypes: 206 (191-215); 62 (48-77); 27 (25-30). Average of 6 adult 
female topotypes: 210 (196-228); 61 (54-67); 27 (26-28). Skull (type [c”] and an adult 
female topotype, respectively): Occipitonasal length, 36.7, 36.5; zygomatic breadth, 
21.2, 20.9; width across squamosals (over mastoids), 17, 17.7; interorbital constriction, 
5.2, 5.9; length of nasals, 13.4, 13.4; interparietal, length, 5, 5, width, 6.8, 6.3; maxillary 
toothrow (alveoli), 7.3, 7.2; width of upper incisors (cutting edge), 3.7, 3.7. 
Remarks.—This race is a well-marked form representing an eastern extension of the 
range of the fuscus type of animal in Montana. Its distribution area approaches or 


meets that of more typical races of talpoides, but there seems to be no definite evidence 
of intergradation. Although 4 appears to be the normal number of pairs of mammae 


in the present form, an additional abdominal mamma had evidently been functional 


n one side in one topotype. In Thomomys talpoides talpoides 6 is the normal number 
pairs of mamma¢ 
Specimen examined.—Total number, 37, all from Montana, as follows: Big Belt 
Mountains (Camas Creek, 4 miles south of Fort Logan), 5; Castle Mountains (4 miles 
south of White Sulphur Springs), 2; Crazy Mountains (type locality), 12; Little Belt 
Mountains (various local stations), 18 


Thomomys talpoides kelloggi, subsp. nov. 
Absaroka Mountains Pocket Gopher 


T'ype.—From West Boulder Creek, Absaroka Mountains, 18 miles southeast of 
Livingston, Park County, Montana. No. 225907, @ adult, skin and skull, U.S. National 
Museum (Biological Survey collection); collected by Remington Kellogg, June 29, 1917. 
Original number 964. 

Distribution.—Known only from the type locality. 

General characters.—Closely allied to Thomomys talpoides trivialis of the Crazy 
Mountains, Montana (mammae 4 pairs, as in trivialis); general size and color about 


he same; skull differing in detail, especially the more widely spreading zygomata 
anteriorly. Similar in size to fuscus of the mountains of south-central Idaho, but 
color less rufescent; cranial features, including the wider anterior divergence of the 
zygomata, distinctive. 

Color.—Type (acquiring summer pelage): Dorsal area from top of head to rump 
thinly overlaid with “‘cinnamon,’’ inconspicuously mixed with dusky, paling to ‘‘pinkish 
buff” on flanks and over thighs; under parts in general overlaid with ‘‘pale pinkish 
buff,”’ the pelage pure white to roots on chin and a small median patch on chest; fore- 
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arms like under parts; ears encircled with black; feet white; tail light brownish above 
on basal half, white below and all around terminally. 

Skull.—Very similar to that of trivialis, but shorter; supraoccipital region slightly 
more inflated and projecting farther behind posterior border of interparietal ; zygomata 
more widely spreading anteriorly (usually widest anteriorly, instead of posteriorly 
as in trivialis); nasals shorter; interorbital region usually broader; dentition about 
the same. Similar in size to that of fuscus, but zygomata more divergent anteriorly; 
nasals narrower, more wedge-shaped and depressed below level of premaxillae poste- 
riorly; premaxillae extending farther behind posterior ends of nasals (more nearly 
conterminous in fuscus); auditory bullae smaller; dentition not distinctive. 

Measurements.—T ype: Total length, 211 mm; tail vertebrae, 57; hind foot, 26. Two 
adult male topotypes, respectively : 211, 213; 60, 71; 26,27. Twoadult female topotypes, 
respectively: 204, 207; 65, 65; 25, 27. Skull (type and an adult female topotype, respec- 
tively): Occipitonasal length, 35.3, 34.8; zygomatic breadth, 20.6, 20.5; width across 
squamosals (over mastoids), 17.8, 17.8; interorbital constriction, 6.3, 6.2; length of 
nasals, 12.6, 12.3; interparietal, length, 5, 4.8, width, 7, 5.5; maxillary toothrow (alveoli), 
7, 6.9; width of upper incisors (cutting edge), 3.7, 4. 

Remarks.—This race is very closely allied to its geographic neighbor, 7’. t. trivialis, 
of the Crazy Mountains to the northward across the Yellowstone River Valley, but a 
combination of rather slight differential cranial characters seems to warrant its segrega- 
tion. No close comparison with the more robust forms, bullatus or pryori, is necessary 

Specimens examined.—Seven, all from Montana, as follows: Boulder Creek (8 miles 
south of Bigtimber), 1; West Boulder Creek, Absaroka Mountains (type locality), 6 


Thomomys talpoides tenellus, subsp. nov. 
Yellowstone Park Pocket Gopher 


Type From Whirlwind Peak, Absaroka Range, Park County, Wyoming (altitude 
10,500 feet). No. 169753, 9 adult, skin and skull, U. 8. National Museum (Biological 
Survey collection); collected by Merritt Cary, August 3, 1910. Original number 2114 

Distribution.—Mountain region of northwestern Wyoming and extreme central 
southern Montana. 

General characters.—A slender subspecies, closely allied to Thomomys talpoides fuscus 
of the mountains of south-central Idaho, but less robust in form; color similar, but 
upper parts somewhat less rufescent; skull narrower, more delicate in structure; mam- 
mae, pectoral 2-2; inguinal, 2-2, total 8 as in fuscus. Similar in general size to Tho- 
momys talpoides trivialis of the Crazy Mountains, Montana, but color slightly darker, 
more rufescent; skull much narrower 

Color.—T ype (acquiring fresh pelage): Dorsal area from top of head to rump overlaid 
with between “‘cinnamon”’ and “pinkish cinnamon”’ finely mixed with dusky, becoming 
‘‘cinnamon-buff”’ on forearms, flanks, and thighs; sides of head duller, more mixed with 
dusky; under parts in general overlaid with pinkish buff; chin and top of nose whitish 
sides of muzzle dusky; ears encircled with black; feet white; tail light brownish above, 
dull whitish below, and pure white all around at extreme tip 

Skull.—Most closely resembling that of fuscus, but distinctly narrower in general, 
and more delicate in details of structure; brain-case narrower; zygomata less widely 
spreading; nasals narrower, more wedge-shaped posteriorly; premaxillae extend- 
ing farther posteriorly beyond ends of nasals; auditory bullae smaller; dentition 
not distinctive. Compared with that of the near geographic neighbor, kelloggi, of 
of the Absaroka Mountains to the northward in Montana, the skull is very similar in 
length, but much narrower; braincase distinctly narrower; zygomata much less widely 





GOLDMAN—REMARKS ON POCKET GOPHERS 239 


spreading, slightly broader posteriorly than anteriorly, instead of divergent anteriorly; 
dentition similar to that of kelloggi, but incisors narrower. 

Measurements.—Type: Total length, 200 mm; tail vertebrae, 57, hind foot, 25. Two 
adult males from Pahaska Tepee, mouth of Grinnell Creek (near type locality), respec- 
tively: 190, 200; 58, 63; 26, 24. Two adult females from same locality: 172, 192; 56, 70;- 
25,26. Skull (type and an adult male from near type locality, respectively): Occipito- 
nasal length, 33.6, 33.6; zygomatic breadth, 18.2, 18.5; width across squamosals (over 
mastoids), 16.1; 16.6; interorbital constriction, 5.9, 6.1; length of nasals, 11.8, 11.5; 
interparietal, length, 4.7, 4.1, width, 8.1, 7.5; maxillary toothrow (alveoli), 7, 6.8; width 
of upper incisors (cutting edge), 3.6, 3.7. 

Remarks.—This race is most readily distinguished from 7’. t. fuscus and from its near 
geographic neighbor, kelloggi, by the slenderness of the skull. Specimens from the 
Teton Mountains and from Moran, Wyoming, have the narrow nasals .i tenellus, but 
in somewhat wider zygomata suggest gradation toward fuscus 

Specimens examined.—Total number, 48, as follows: 

Montana: Beartooth Mountains, 1. 

Wyoming: Beartooth Lake, 2; Black Mountain (Pat O’Hara Creek, northeast base), 
4; Lamar River (Yellowstone National Park), 2; Moran, 4; Old Faithful (Yellowstone 
National Park), 2; Pahaska Tepee (mouth of Grinnell Creek), 15; Shoshone Lake 
(Yellowstone National Park), 1; Teton Mountains (south of Moose Creek), 6; Teton 
Pass, 4; Upper Arizona Creek, 5; Whirlwind Peak (type locality), 1; Yellowstone Lake, 1. 


Thomomys talpoides relicinus, subsp. nov. 
Snake River Desert Pocket Gopher 


Type.—From Twin Springs, 20 miles north of Minidoka, Snake River Desert, Idaho. 
No. 243549, 9 adult, skin and skull, U. 8S. National Museum (Biological Survey collec- 
tion); collected by Luther J. Goldman, April 22, 1923. Original number 2841. 

Distribution.—Known only from the Snake River Desert, southern Idaho. 

General characters.—Similar in general to Thomomys talpoides fuscus of the high 
mountains of south-central Idaho, but smaller and color paler, less rufescent; mammae, 
pectoral, 2-2, inguinal, 2-2, as in fuscus; skull flatter and differing in detail. Closely 
resembling Thomomys talpoides falcifer of Nevada in external appearance, but smaller, 
and cranial characters different. 

Color.—Type (acquiring summer pelage): Upper parts from top of head to rump 
near “cinnamon,” finely mixed with black, the cinnamon predominating; forearms, 
flanks, thighs, and under parts ‘‘pinkish buff’’; auricular areas deep black; feet white; 
tail very light brownish above, white below. 

Skull.—Similar to that of fuscus, but shorter and flatter, more depressed across ante- 
rior roots of zygomata, the frontonasal outline straighter; zygomata more widely and 
evenly bowed outward; maxillary arm of zygoma slenderer, less expanded near line 
of contact with maxilla and premaxilla; jugal shorter; nasals narrower, more wedge- 
shaped posteriorly than in typical fuscus; bullae and dentition about the same. Com- 
parison with falcifer: Skull flatter; braincase bulging farther posteriorly near the 
median line over foramen magnum (braincase more truncate posteriorly in falcifer); 
interparietal more oval, less triangular in outline, owing to greater posterior extension 
behind plane of occipito-squamosal ridges; rostrum straighter and shallower; pre- 
maxillae about conterminous with nasals (extending posteriorly well beyond nasals 
in falcifer); basioccipital narrower; auditory bullae more distended, bulging farther 
below level of basioccipital; dentition not distinctive. 

Measurements.—Type: Total length, 185 mm; tail vertebrae, 56; hind foot, 25. An 
adult female from Spark’s Well, 23 miles northeast of Minidoka, Idaho: 165; 57; 24. 
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Skull (type and a female from Laidlaw Park, 35 miles northwest of Minidoka, Idaho, 
respectively): Occipitonasal length, 32.8, 30.7; zygomatic breadth, 19.6, 18; width 
across squamosals (over mastoids), 16, 14.9; interorbital constriction, 6.2, 6; length of 
nasals, 11.1, 10.5; interparietal, length, 4.6, 3.7, width, 8.3, 7.2; maxillary toothrow 
(alveoli), 6.2, 6.2. 

Remarks.—Thomomys talpoides relicinus is based on three specimens from localities 
a few miles apart in the Snake River Desert, Idaho. They all agree in the possession 
of characters that appear to be well beyond the range of individual variation in fuscus, 
of the high mountains to the northward. 


Thomomys talpoides incensus, subsp. nov. 
Shuswap Pocket Gopher 


Type.—From Shuswap, Yale District, British Columbia. No. 67096, 2 adult, skin 
and skull, U. S. National Museum (Biological Survey collection); collected by Clark 
P. Streator, September 1, 1894. Original number 4228. 

Distribution——Thompson and Okanagan river valleys, southwestern British 
Columbia. 

General characters.—Closely allied to Thomomys talpoides myops of northwestern 
Washington; size and color similar, but skull differing in important details, especially 
the extension of the premaxillae beyond the posterior ends of the nasals and the narrow- 
ness of the interpterygoid fossae; mammae, pectoral, 2-2, inguinal, 2-2, as in myops 
Similar to Thomomys talpoides fuscus of south-central Idaho in size and color, but 
cranial characters, notably the much wider interparietal, distinctive. 

Color.—Type (fresh pelage, except a small worn patch on rump): Dorsal area from 
top of head to rump between “‘cinnamon’”’ and “‘mikado brown,”’ finely and incon- 
spicuously mixed with black, becoming paler and overlaid with ‘‘cinnamon-buff”’ on 
forearms, flanks, and thighs; underparts in general tinged with “pinkish buff,’”’ the 
dark under color showing through; a patch on chin pure white to roots of hairs; ears 
narrowly encircled with black; feet white ; tail light brownish above near base, somewhat 
paler below, and white all around toward tip. 

Skull.—Similar in general to that of myops, but larger; braincase broader; premaxillae 
extending posteriorly beyond ends of nasals (about in line with nasals in myops); nasals 
usually emarginate posteriorly (more nearly truncate in myops); interpterygoid fossa 
narrower, the palatal shelves narrower or more excised between last molars; dentition 
not distinctive. Compared with that of fuscus the skull is similar in general form, but 
the interparietal is distinctly more extended transversely (width in type specimens, 
comparable for sex and age: incensus, 9; fuscus, 6.5); nasals usually emarginate, instead 
of nearly truncate posteriorly; posterior border of palate usually more reduced between 
posterior molars; auditory bullae smaller, less bulging below level of basioccipital; 
dentition not distinctive. 

Measurements.—T ype: Total length, 197 mm; tail vertebrae, 61; hind foot, 26 
Average of 3 adult male topotypes: 201 (200-203); 66 (63-69); 26 (26-27). Average of 
10 adult female topotypes: 196 (191-206); 64 (62-70); 25.4 (25-27). Skull (type and an 
adult male topotype, respectively): Occipitonasal length, 34.8, 35.8; zygomatic breadth, 
19.8, 19.8; width across squamosals (over mastoids), 17.7, 18; interorbital constriction, 
6.2, 5.8; length of nasals, 12.7, 13.2; interparietal, length, 4.7, 4.7, width, 9, 8.7; maxillary 
toothrow (alveoli), 7.3, 7.4; width of upper incisors (cutting edge), 3.7, 3.7. 

Remarks.—The range of Thomomys talpoides incensus marks the northern known 
limit of the genus west of the Rocky Mountains. This subspecies, like other western 
forms, lacks the abdominal pair of mammae present in typical talpoides of the Sas- 
katchewan plains region; but similarity in many of the more essential cranial characters 
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suggests rather close relationship. Two specimens from the type locality appear to 
be pure albinos 

Specimens examined.—Total number, 23, all from British Columbia, as follows: 
Ashcroft, 1; Kamloops, 2; Okanagan, 1; Shuswap, 19. 


Thomomys talpoides medius, subsp. nov. 
Kootenay Pocket Gopher 


Type From Silver King Mine, summit of Toad Mountain, 6 miles south of Nelson, 
Kootenay District, British Columbia. No. 66653, 9 adult, skin and skull, U. S. Na- 
tional Museum (Biological Survey collection); collected by J. A. Loring, July 23, 1894. 
al number 2042 

Distribution.—Vicinity of type locality; limits of range undetermined. 

General characters.—A small, slender, rusty brownish or “hazel’’ subspecies, with 

long, soft pelage; mammae, pectoral, 2-2, inguinal, 2-2. Allied to Thomomys 
talpoides saturatus of the Coeur d’Alene Mountains in Idaho and Montana; color not 
distinctive, but size decidedly smaller; skull more slender and delicate in structure. 
Similar in general to Thomomys talpoides fuscus of south-central Idaho, but color darker, 
wre rufescent; skull slenderer. Differing from Thomomys talpoides incensus of south- 
western British Columbia in darker, more rufescent coloration, and in well-marked 


nial features, including the narrower interparietal 
( Type (acquiring fresh pelage): Dorsal area near “‘hazel,’’ brightest and clear- 
est in fresh pelage on head, duller and more obscured by dusky hairs over back and 


forearms, flanks, and thighs paler and near “‘cinnamon’’; under parts thinly 
rlaid with “‘cinnamon-buff,’’ a small white spot on chin; auricular areas deep black; 
feet brownish tv toes, which are dull white; hind feet and tail all around dull whitish. 
Skull.—Similar in general to that of saturatus, but smaller, more slender; braincase 
smoothly rounded, the temporal ridges weakly developed; frontals more depressed 
nteriorly, and therefore straighter, less convex in profile; interparietal narrower, 
the anterior angle more prominent; posterior nasal ends variable, truncate or emar- 
ginate as in saturatus; dentition not distinctive. Comparison with fuscus: Skull 
lerer, but flatter, the frontals more depressed anteriorly; rostrum narrower, more 
nstricted immediately in front of zygomata; premaxillae extending farther posteriorly 





ls; interpterygoid wider, the palatopterygoids more divergent; auditory 
smaller; dentition not distinctive. Comparison with incensus: Skull similar 
ength, but more slender; braincase more smoothly rounded; frontals more depressed 
interiorly; interparietal much less extended transversely; palatopterygoids broader, 
more divergent posteriorly, leaving a wider space between them; posterior border of 
palate more projecting behind plane of posterior molars; dentition about the same. 
Measurements.—Type: Total length, 191 mm; tail vertebrae, 62; hind foot, 25. Two 
adult male topotypes, respectively: 193, 198; 62, 57; 24, 25. Average of 6 adult female 
topotypes: 195 (191-200); 61 (56-66); 25 (23-27). Skull (type and an adult male topo- 


; 


type, respectively): Occipitonasal length, 34.3, 33.8; zygomatic breadth, 18.6, 19.4; 


width across squamosals (over mastoids), 16.3, 15.5; interorbital constriction, 5.7, 5.8; 
length of nasals, 11.6, 12.3; interparietal, length, 4.9, 4.8, width, 5.9, 6.4; maxillary 
toothrow (alveoli), 6.8, 6.3; width of upper incisors (cutting edge), 3.5, 3.5. 

Remark This race is more nearly related to 7’. t. saturatus than to any other known 
form. It appears to be a northern representative of the general fuscus pattern of geo- 


graphic races, its range lying between the Columbia River and the Rocky Mountains. 
Adult females of this form appear to be as large as males of similar age. 
Specimens examined.—Nine, all from the type locality. 
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Thomomys talpoides badius, subsp. nov. 
Wenatchee Pocket Gopher 


Type.—From Wenatchee, Chelan County, Washington. No. 91073, o& adult, skin 
and skull, U. 8S. National Museum (Biological Survey collection); collected by J. A 
Loring, September 19, 1897. Original number 4695. 

Distribution.—Valleys of western affluents of the Columbia River from near Lake 
Chelan south to the Grand Dalles, central Washington. 

General characters.—Similar in general to Thomomys talpoides fuscus of the mountains 
of south-central Idaho, although widely separated geographically; size about the same, 
but color richer, deeper ‘“‘cinnamon’’; nasals narrower, more wedge-shaped, and other 
cranial details distinctive. Similar in size and color to Thomomys talpoides myops of 
central northern Washington, but skull characters, especially the posteriorly prolonged 
premaxillae and narrowly V-shaped interpterygoid fossa, quite different. 

Color.—Type (acquiring fresh pelage): Upper parts, from top of head to rump, deep 
“cinnamon”’ or between that color and “‘orange-cinnamon,”’ slightly darkened by 
brownish-tipped hairs, paling to ‘‘cinnamon-buff’’ on forearms, flanks, and thighs 
under parts overlaid with “‘cinnamon-buff’’; a small white spot on chin; ears and rather 
large postauricular patches deep black; fore feet buffy white; hind feet and ankles 
white all around; tail brownish on basal third, white all around on terminal two-thirds 
rhe tail varies in some specimens to brownish all around on basal two-thirds. 

Skull.—Compared with that of fuscus: General size similar, but zygomata more 
widely spreading; nasals narrower, more wedge-shaped posteriorly ; premaxillae extend- 
ing farther posteriorly beyond ends of nasals; palatopterygoid processes more narrowly 
V-shaped; auditory bullae much smaller, less bulging below level of basioccipital; 
dentition similar. Compared with that of myops: Size and general outlines similar; 
nasals narrower; ascending branches of premaxillae broader, extending farther poste- 
riorly beyond ends of nasals (nasals and premaxillae closely conterminous in myops); 
palate less excavated between posterior molars, a broader median septum extending 
to interpterygoid fossa; postpalatal shelves narrower, more deeply excised at base of 
palatopterygoid processes; palatopterygoid processes more slender, and more narrowly 
V-shaped; auditory bullae more smoothly rounded; dentition about the same. 

Measurements.—T ype: Total length, 200 mm; tail vertebrae, 59; hind foot, 27. An 
adult male and an adult female topotype, respectively: 204, 188; 63, 60; 26, 27. Skull 
(type and an aduit female topotype, respectively): Occipitonasal length, 35.3, 33.9 

2, 17.2 
interorbital constriction, 6.5, 6.6; length of nasals, 12.5, 11.4; interparietal, length, 3.8, 4; 
width, 7.7, 7; maxillary toothrow (alveoli), 6.9, 6.3; width of upper incisors (cutting 
edge), 3.7, 3.5. 


zygomatic breadth, 21.9, 20.6; width across squamosals (over mastoids), 18.2, 


Remarks.—This race occupies an area west of the Columbia River in central Wash- 
ington, hitherto assigned to typical fuscus. East of the barrier formed by the Columbia 
tiver the territory is inhabited by divergent subspecies. Though superficially very 
similar to fuscus, this form exhibits appreciable differences. No very close comparison 
of badius with Thomomys talpoides shawi of the Mount Rainier region to the west seems 
necessary as it differs from that form in decidedly smaller size, paler coloration, and in 
about the same cranial details as from myops. 

Specimens examined.—Total number, 78, all from Washington, as follows: Blewett, 
Kittitas County, 5; Chelan, 2; Easton, 8; Ellensburg, 6; Entiat River (20 miles above 
mouth), 8; Grand Dalles, 1; Kennewick, 7; Lucerne, 2; Mabton, 3; Mount Stuart, 7; 
Natches River (40 miles above mouth), 1; North Yakima, 21; Wenatchee, 7. 
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Thomomys talpoides couchi, subsp. nov. 
Shelton Pocket Gopher 
T ype From 4 miles north of Shelton, Mason County, Washington. No. 243092, 
adult, skin and skull, U. S. National Museum (Biological Survey collection); col- 
lected by Leo K. Couch, June 27, 1922. X-catalog number 22896. 
Distribution.—Open, lowland ‘‘prairie’’ area in the vicinity of the type locality bor- 
dering inlets of Puget Sound south of Hood Canal. 





/ 


General characters.—A small, richly colored subspecies, similar in color to Thomomys 
talpoides tacomensis of the Tacoma region, and to Thomomys talpoides melanops of the 
Olympic Mountains, but smaller than either and with distinctive cranial details. Not 


very unlike Thomomys talpoides yelmensis of Tenino prairie, but size smaller and color 
paler; cranial characters, especially the more convex frontal profile, quite different 

Color.—Type (acquiring fresh pelage): Upper parts between “‘mikado brown”’ and 
“orange-cinnamon,’’ becoming ‘‘cinnamon-buff’”’ on forearms, flanks, and thighs; 


under parts in general overlaid with ‘“‘cinnamon-buff’’; muzzle blackish; a white patch 
on throat extending to lining of cheek pouches; ears and postauricular spots deep 


black; feet white; tail brownish on basal half above, white below and white all around 


Skul Very similar in general to that of melanops, but smaller; interparietal 
decidedly larger; rostrum shorter than usual in melanops; premaxillae narrower; basi- 
ecipital narrows dentition similar. Comparison with tacomensis: Skull much 
smaller, with relatively shorter rostrum; interparietal broader; dentition about the 
same Comparison with yelmer Size smaller; frontal profile more convex, as 
viewed from the side, instead of depressed as in yelmensis; interorbital region more 
constricted; nasals less narrowing posteriorly, the ends emarginate as in yelmensis; 


dentition similar 


Measurement Type: Total length, 184 mm; tail vertebrae, 53; hind foot, 27. An 
adult male and an adult female topotype respectively 210, 200: 54, 52: 30, 26. Skull 
(type): Occipitonasal length, 34.4; zygomatic breadth, 19.6; width across squamosals 
(over mastoids), 17; interorbital constriction, 5.9; length of nasals, 12.6; interparietal, 

ngth, 5.2, width, 6.4; maxillary tooth row (alveoli), 6.8; width of upper incisors (cut- 
ting edge), 4.1 
Remark This race is known only from the lowland prairie on the western side of 


the southern end of the series of inlets leading north to Puget Sound, in central western 
Washingtor It is obviously closely allied to the neighboring forms, but differs in 


combination of cranial details from all 


Specimens examined Eight, from the type locality. 


Thomomys talpoides ericaeus, subsp. nov. 
Columbia Plains Pocket Gopher 


Type From Badger Mountains, 8 miles southwest of Waterville, Douglas County, 
Washington (altitude 3,000 feet). No. 242445, @ adult, U. 8. National Museum (Bio- 
logical Survey collection); collected by George G. Cantwell, November 8, 1921. Origi- 
nal number 2813. 

Distribution —Low mountains and plains region south and east of the Columbia 
tiver in east-central Washington 

General characters.—A large subspecies, most closely allied to Thomomys talpoides 
columbianus of the southern side of the Snake River Valley, Washington; size similar, 
but color slightly paler, more buffy; skull lighter in structure, and differing in detail; 
mammae apparently 6 pairs, pectoral 2-2, abdominal, 2-2, inguinal, 2-2. Contrasting 
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strongly with Thomomys talpoides badius of the opposite side of the Columbia River, 
in larger size, less rich cinnamon coloration, and much more massive skull. 

Color.—Type (fresh pelage): Upper parts from top of head to rump between “‘cin- 
namon”’ and ‘‘cinnamon-buff,” thinly mixed with brownish black, paling to ‘“‘pinkish 
buff’”’ on forearms, flanks, and thighs; under parts overlaid with “‘pinkish buff’’; ears 
and large auricular patches deep glossy black; feet white; tail grayish brown above, 
clearer gray or dull whitish below. 

Skull.—Closely resembling that of columbianus, but narrower, less angular and 
massive; zygomata less widely spreading, less bowed outward posteriorly; dentition 
lighter. Compared with that of badius the skull is larger, more angular and massive; 
braincase more truncate posteriorly, the supraoccipital region less projecting posteriorly 
over foramen magnum; dentition not distinctive 

Measurement Type: Total length, 210 mm; tail vertebrae, 66; hind foot, 28. Two 
adult male topotypes, respectively: 210, 210; 68, 72; 27, 30. An adult female topotyp: 
200; 72; 27. Skull (type and an adult female topotype, respectively): Occipitonasal 
length, 35.9, 35.1; zygomatic breadth, 21.5, 19.8; width across squamosals (over mas- 
toids), 8.2, 7.3; interorbital constriction, 6.7, 6.6; length of nasals, 13.2, 11.9; inter- 
parietal, length, 4.2, 4.7, width, 6.2, 7; maxillary tooth row (alveoli), 7.4, 6.8 

Remark This race probably has an extensive range in the rolling plains region 
between the Columbia and Snake Rivers. Its nearest relative seems to be columbianus, 
which occupies territory south of Snake River 

Specimens examined.—Total number, 13, all from Washington, as follows: Baird, 6 
Waterville (type locality), 7 
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A NEW RACE OF SOREX ARCTICUS FROM NOVA SCOTIA 
By Ronatp W. SmitTH 


Recent studies of Nova Scotian mammals reveal the existence there of 
an undescribed race of saddle-backed shrew, which may be known as: 


Sorex arcticus maritimensis, new subspecies 


Type Adult male, skin and skull; no. 84479, Mus. Vert. Zool.; Wolfville, Kings 


Count Nova Scoti collected by Ronald W. Smith, November 29, 1936; original 
no. 1444 

Geographic rang Nova Scotia and probably New Brunswick 

Diagno ; A race characterized by light color, short and blunt rostrum, and dor- 


sally rounded, though shallow, brain-cas¢ 

Comparisor Compared with Sorex arcticus arcticus from Manitoba and Alberta 
S. a. maritimensis differs as follows: Cranial breadth, interorbital breadth, and maxil- 
lary breadth slightly less; rostrum shorter and less tapering; brain-case usually moré 
rounded and flattened; maxillary tooth row more noticeably arched; condylobasal 


length, palatal length, and maxillary tooth row less. Differences from topotypes of 
oe zx arctic 


) 


s laricorum, are: Skull smaller; brain-case flatter and rounder. In winter 
pelage, S. a. maritimensis differs from both S. a. arcticus and S. a. laricorum in being 
brownish rather than blackish dorsally and much lighter gray ventrally; in summer 
pelage, slightly lighter brown dorsally and lighter gray ventrally. 
Measurements.—Average and extreme measurements, in millimeters, of a series of 
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fifteen adult and subadult males from Kings and Pictou counties, Nova Scotia, are as 
follows: Total length, 111.2 (105-117); tail vertebrae, 42.9 (40.5-45); hind foot, 14.4 
(13.5-15); condylobasal length, 18.4 (18.2-18.9); palatal length, 7.4 (7.3-7.6); cranial 
breadth, 9.3 (9.0-9.5); interorbital breadth, 3.5 (3.4-3.6); maxillary breadth, 5.2 (5.1 

5.4); maxillary tooth row, 6.5 (6.4-6.6). Corresponding measurements of a series of 
nine adult and subadult females from the same localities are as follows: Total length, 
112.6 (109-115); tail vertebrae, 43.3 (41-49); hind food, 14.4 (13.7-15); condylobasal 
length, 18.4 (18.1-19); palatal length, 7.5 (7.4-7.6); cranial breadth, 9.1 (8.9-9.3); inter- 


rbital breadth, 3.5 (3.4-3.6); maxillary breadth, 5.2 (5.1-5.4); maxillary tooth row, 
6.6 (6.4-6.8) 

These measurements, except interorbital breadth, were taken as described by Jack- 
son (North American Fauna, no. 51, p. 13, 1928), but evidently there was some difference 
n technique or instrument used since I was unable to duplicate some of his measure- 
ments on specimens whose measurements are given in his review. The interorbital 
st interorbital breadth 
Specimens examined.—A total of 30, all from Nova Scotia, distributed by localities 





breadth here recorded is the | 


as follows: Pictou County: Egerton, 9: Kings County: Wolfville, 21 

Remarks.—Only four saddle-backed shrews have been previously recorded from 
Nova Scotia (Gould, Canadian Field-Nat., vol. 50, p. 103, 1936). The first was from 
near Truro, Colchester County, found on July 6, 1920, and the second specimen was 
taken three years later at the same place 30th these specimens are preserved as 
alcoholics in the Provincial Museum at Halifax, Nova Scotia. In April, 1935, two were 


trapped at Grand Pré, Kings County, by the late V. E. Gould 
Jackson (p. 70) provisionally referred the one imperfect specimen from near Truro, 
Nova Scotia, and two from New Brunswick, evidently the only specimens available 
to him from that area, to Sorez arcticus arcticu 
The part of Jackson’s key that would require modification to include Sorez arcticu: 
maritimensis involves lines 3 to 10 inclusive of page 33. For these lines there may be 
substituted the following: 


Brain case relatively higher; interorbital breadth usually less than 3.7 


Condylobasal length usually less than 18.5; brain case flatter and mor 


| 


inded; rostrum shorter and less tapering; maxillary tooth row less than 6.6 


ma famensis 


18.5; brain case higher and less rounded; 





oth row more than 6.6. ..arcticus (p. 68) 


Iam indebted to Dr. E. Raymond Hall and Dr. Seth B. Benson, of the Museum of 
Vertebrate Zoology, for advice with the present study, and also to Dr. R. M. Anderson 


of the National Museum of Canada, for the loan of specimens of Sorez arcticus arcticus 





University of California, Museum of Vertebrate Zoology, Berkeley, Calif rnia 
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A NEW PORCUPINE (THECURUS) FROM BORNEO 
By Ernst ScHwWwARz 


The genus Thecurus Lyon, hitherto known with certainty from Sumatra 
only, proves to occur in Borneo also. The U.S. National Museum has a 
small series of specimens collected by H. C. Raven in 1912. They represent 
a new species, quite distinct from Thecurus sumatrae Lyon. 


Thecurus major, new speci 


T ype j adult, skin and skull no. 196777, U. 8S. National Museum; collected by 
H. C. Raven near Samarinda, left bank of lower Mahakam River, East Borneo, July 8 
1912: original no. 118. 

Diagnostic characters.—Much larger than Thee umatrae. Quills of back witl 
longer white tips, and skull more highly specialized, along the lines followed by thi 


more progressive genus Acanthior 


De scription Color as in sumatrae, but the white tips 


f the quills much longer: 


I 
up to 50 mm., and never lessthan 10mm. All of the open pediculated quills of the tail 
always white, not mixed dark and light as in sumatra In general, the lower ba 
appears lighter, the anterior back and shoulders less speckled than in sumatrae. As 


rule, the line of demarcation between dorsal and ventral surfaces is mor¢ 


pronounce d 





the unde rparts slightly less speckled in majo but still enough to be ty pi il of Thec 
as compared with Acanthion, where the underside is entirely unspeckled 


Quills not so deeply grooved and more robust than in atrae: length of inflated 





portion of the specialized pediculated quills of the tail always distinctly more thar 
twice as long as the diameter, while ir 


imatrae it is usually less than twice as long 
Skull very much larger than in sumatrae. Frontal distinctly inflated, the profil 


of the skull being more evenly arched than in sumatrae, and more approaching the typ 


found in Acanthior Temporal constriction behind post-orbita! process longer thai 


in sumatrae, encroaching on the squamosal, whereas in sumat 


rae it does not reach beyond 





the frontal. Nasals averaging longer. Posterior portion of brain-case pinched in mor 
distinctly than in suwmatrae, the squamo-zygomatic ratio varying from 59.2 to 63.6 i 


major, instead of from 63.6 to 69.2 in swmatrae. Chere is always a distinct crest along 


} 


, is absent or more slightly developed 


the middle of the supraoccipital which, in sumatrae g 
The bullae of major are flatter than in sumatrae, where they are rather globular; wher 


the skull is viewed in profile they hardly project be low the low¢ I end of the auditory 





meatus, whereas in sumatrae they project prominently. The paramastoid process of 
major is less fused with the bullae and is bent backward instead of straight downward 


or forward. The hamular process ¢ 


f the pterygoid is evenly curved and tapering into 
a point behind: in sumatrae it is broader, rectangular and thickened The lacrimal 


sends a process into the orbit between the jugal and the frontal; in sumatrae this process 
is usually reduced or absent, the lacrimal being cut short immediately below the lacrimal 
tubercle leaving the jugal and frontal in immediate touch inside the orbit. The incisors 


are lighter colored (deep rusty in sumatrae, pale rusty in major). In the three skulls 





of major the posterior outline of the premaxillary is broad, more or less straight, and 
the frontal does not send an anterior process between it and the nasals, as is the general 
rule in sumatrae: this, however, seems to be an average, not a constant differen 
between the two forms. The cheek teeth of major average 





larger than in suma 
Dimensions of type skull 3asal length, 106.9 mm.; basilar length, 107.5; condylo- 
basal length, 108.4 mm.; greatest length, 118.2 mm.; upper length, 114.0 mm.; palatal 


length, 60.5 mm.; zygomatic width, 59.3 mm.; distance between outer margins of ex- 











a 
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ternal auditory meatus, 44.7 mm.; interorbital constriction, 35.0 mm.; intertemporal 
constriction, 31.7 mm.; nasals: greatest length, 38.8 mm., greatest combined width, 
21.0 mm.; upper cheek teeth series (alveoli) 25.0 mm., crown, 24.4 mm.; lower cheek 
teeth series [alv.] 26.8 mm., crown, 24.1 mm. 

Specimens ex il 


Op ramined Zz skins, 3 ski 


4 ls, from the type locality; and a skin and skull 
from Landas, and the Birang Ri 


tiver, East Borneo 

Discussion.—Compared with T. sumatrae, this species is more highly specialized, 
although a typical Thecurus, it approaches conditions that are more highly de- 

oped in the genus Acanthion. This is true of the color pattern, the shape of the 


CoMPARATIVE MEASUREMENTS OF Bopy AND SKULI 


SEULL 
- — 

: % @\ a5 a 

N EI SEX AND A on 2 2 “ ~>S 3. 2 

o Ps = ~ N — | @ =) Z 

143432 Typ ’ old 540) 100) 70 |108.0/56.0/29.6\64.4| 482) 256 
143433 - old 195| 90! 70 |102.3/56.1/31.0/64.7| 452) 232 

143434 2 old 540! 110) 71 |105.8/56.0/29.7|64.7| 440! 250 

143435 old 155| 90) 68 | 99.5/49.1/34.9/67.5] 492) 188 

. 143438 sd 525! 90) 73 |102.3/53.2/30.0164.7| 468| 234 
143439 ld 500 70 | 98.6/54.7/29.5'63.6| 421) 229 

143454 - adult 190} 90 98 .7|52.5/29.7/64.8, 425) 230 
143430 - adult 550! 110) 75 |108.6/53.2/32.0/64.8| 417) 235 

143436 adult 195| 100) 73 |102.6'50.6'29.6'69.2) 385) 261 

. 196777 Type * adult 570| 160) 87 |118.2/59.3/38.8/61.4| 422) 204 
; 196778 - adult 113.0/58.8131.7/63.6| 433) 255 
-_ 196640 adult | 580) 162) 87 |117.4/61.3/37.3|59.2) 432) 214 


Least squamosal width 100 
Zygomatic width 
’ Basal length ~ 100 
Length of upper tooth-row 
_ Nasallength . 
- Post-nasal length dea 


normal quills and of the specialized pediculated quills. It applies also to the beginning 
of inflation of the frontal sinus and the development of an evenly arched profile. 

Attention may be drawn to the fact that the same differences in the skull that dis- 
tinguish the species of Thecurus from Sumatra and Borneo are found in the corre- 
sponding species of the genus Trichys. These modifications are connected with the 
development of the masticatory muscles, the posterior portion of the temporal being 
more developed, the anterior portion less developed, and the external pterygoid longer 
in the Borneo species. Both these changes are in the general line of progression found 
in the genera of the family Hystricidae. 

Lyon (1907, p. 584) has drawn attention to the fact that a porcupine described as 
Hystriz pumila by Giinther (1879) from Puerto Princesa, Island of Palawan, may be 
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a species of the genus T’hecurus. I have no doubt that this assumption is true. The 
description of the skull, the grooved quills of the rump, the short, pediculated quills 
of the tail, and the speckled underside support this assumption. This species, how- 
ever, is smaller than either sumatrae or major. 
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Gtnrner, A., 1879. Description of a new species of porcupine from the Philippine 
Islands. Ann. Mag. Nat. Hist., ser. 5, vol. 4, pp. 106-107. 
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PLEISTOCENE FOSSILS FROM A CAVE IN ANDERSON COUNTY, 
TENNESSEE 


By Atvin R. CAHN 


Deposits of Pleistocene fossils in the Tennessee Valley are unusual enough 
to warrant brief mention when a new deposit is found. At this time, the 
vast majority of the known fossil deposits are located in extreme north- 
eastern Tennessee, between the Clinch River on the north and the French 
Broad River on the south. Of the ten fossil localities which the writer has 
been able to find mentioned in available literature, eight lie in this area; 
the two outside this boundary are the Hamilton and Maury County deposits 
In almost every case, the bones discovered have been found in the limeston¢ 
caves which honeycomb the nearly parallel ridges which form the conspicu- 
ous feature of the area. Usually these bones are fragmentary; the most 
important remains have been teeth, which have resisted the effects of time 
in a far better manner than bones. In order to summarize the forms known 
from this area, the following list is offered: 


PLEISTOCENE FOSSILS FROM THE TENNESSEE VALLEY 


l Sullivan County Kingsport: Vam nut americanum 
Sullivan County: Bristol: Tapirus haysi 


> 
3. Hawkins County: Rogersville: Equus leidyi, Mylohyus setiger 
t. Hawkins County: Locality ?: Mammut americanun 

5 


Hamblen County: Whitesburg: Extinct: Testudo munda, Equus leidyi, Equus 


littoralis, Tapir is tennesseae, VM yloh yus nasulus, Sangamona fugitiva, Ele phas 
primigenius, Aenocyon ayersi ? tecent: Odocoileus virginianus, Sciurus caro- 
linens Tamias striatus, Marmota monaz, Castor canadensis, Neotoma pennsyl- 
vanica, Microtus pennsylvanicus, Lepus americanus, Ursus floridanus, Procyon 
lotor, Cervus canadensi 


6. Jefferson Co.: Moosy Creek: Mammut americanum 

7. Jefferson Co.: Zirkel’s Cave: Tapir, Peccary, Bear 

8. Knox Co. near Knoxville: Mammut americanum 

9. Hamilton Co.: Lookout Mt.: Equus littoralis, Mylodon sp., Tapirus sp 
10. Maury County: Columbia: Elephas sp. 
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In May, 1937, an elderly Indian stopped at the home of Mr. B. A. Vess 
living on his farm in Anderson County, between the towns of Norris and 
Clinton. He informed Mr. Vess that if he dug into the hillside just behind 
his house, he would eventually break into a cave in which were “many bones 
of man and beast.’’ He indicated the spot and gave directions as to how 
many feet to dig this way, how many that; then he departed. Mr. Vess had 
owned the land on which he lived for many years, and he knew every inch of 
it. He knew, among other things, that there was no external opening of 
any kind that indicated the presence of a cave. So he brought me the in- 
formation. Merely to gratify an insatiable curiosity and scepticism, I 
financed a certain amount of preliminary excavation work, to follow the 
instructions given exactly. Imagine my embarrassment, therefore, when 
the diggers actually did break into a cave, at the exact spot indicated. 

Thus far the cave has proven to be more a series of vertical fissures, amply 
wide enough to walk around in, and penetrating the limestone rocks in 
many directions. It is very rough and irregular; the ceiling is, in places, 
some twenty feet high; ten feet below the main passage flows a stream in- 
habited by semi-blind crayfish. During the early stages of the excavation, 
skeletons of Indians were unearthed; however, the bones fell to dust when 
touched, and only the teeth and one lower jaw could be saved. It is esti- 
mated that probably ten or more skeletons were involved. Artifacts were 
rare, but two exquisite spear points, 7 inches long, were recovered. Farther 
back, away from the entrance, where conditions seem to have been more 
favorable for the preservation of bones, the diggers found bone fragments 
and teeth of many kinds. All of these were saved and brought out. Many 
of the fragments were too small or indefinite to do anything with, but those 
which seemed to offer hope of specific identification were studied and eventu- 
ally submitted to the U. S. National Museum or the American Museum of 
Natural History for identification. The writer expresses his appreciation 
to these institutions for their kind coéperation. 

A summary of the vertebrate forms which have come to light thus far is 
offered herewith: 


Amphibia: Some 20 bone fragments of either Rana or Bufo. 

Crotalus sp.: 41 vertebrae believed to be those of a rattlesnake. 

Turtle: 2 fragments of plastron. 

Didelphis virginiana: 3 rami of lower jaws, with teeth. 

Eptesicus fuscus: Left ramus of a lower jaw with full set of teeth. 

Euractos americanus: Left ramus of a lower jaw with 2 teeth; ulna; 1 left ramus of a 
lower jaw with 4 teeth; several tooth fragments; some 45 bone fragments of vari- 
ous sizes, 

Procyon lotor: Left ramus of a lower jaw with all teeth; many extra teeth and tooth 
fragments. 

Lutra canadensis: Right ramus of a lower jaw with all teeth. 

Mephitis mephitis: 1 left ramus of the lower jaw with all teeth. 








250 JOURNAL OF MAMMALOGY 


= 


Castor canadensis: 2 upper incisors in good condition; 7 isolated molars. 

Neotoma floridana: Right ramus of lower jaw with all teeth. 

Neotoma sp.: Fragment of left ramus of lower jaw and two teeth. 

Microtus sp.: Fore portion of a skull with two incisors. 

Ondatra zibethica: 1 lower jaw with all teeth complete. 

Zapus or Napaeozapus: 3 teeth and left ramus of a lower jaw without teeth 

Erethizon dorsatum: Left and right maxillae with perfect teeth. 

Sylvilagus floridanus: 1 skull and 2 lower jaws with teeth. 

Odocoileus virginianus: 2 left rami of lower jaw with all teeth; 42 teeth; fragment of 
humerus; nearly half a bushel of bone fragments 

Tapirus haysi: 4 molars in perfect condition. 

Tapirus sp.: 3 upper molars and 1 canine. 

Equus complicatus: 1 molar in perfect condition; length 93 mm. 

Mammut americanum: 1 good tooth fragment; innumerab!e fragments of ivory; about 
a bushel of bone fragments. 

Mylohyus ezortivus: Lower jaw; fragment of molar; 1 upper canine; other teeth frag- 
ments; 1 astragalus. 


Tennessee Valley Authority, Norris, Tenn 


GENERAL NOTES 


REMARKS ON ABUNDANCE AND RANGE OF THE OPOSSUM 


During recent years the Virginia opossum (Didelphis virginiana virginiana) ap- 
pears to have been increasing in numbers throughout much of the extent of its north- 
erly range. Indications of a slow, irregular, northward extension of this range also 
seem to be manifest. 

In support of these representations I offer the following evidence from highway 
casualties that I have noted in the past four years 

On an automobile journey from Albany, New York to Iowa City, lowa and return, 
2,158 miles, made between the inclusive dates September 21 and October 2, 1935, I re- 
corded the five following opossum casualties on the highway: One on 253 miles in 
Indiana, one on 251 miles in Ohio and three on 118 miles in Iowa. 

Between August 28 and September 10, 1937, in a similar round trip of 2,137 miles, 
made over a slightly different route from that followed in 1935, I observed only two 
highway opossum casualties; one on 205 miles in Indiana and one on 305 miles in Illinois. 

Again, between September 24 and October 3, 1938, in traversing essentially the same 
route and covering approximately the same mileage in the several states as in 1935, 
I counted eight dead opossums in the highway; four in Indiana, one in Ohio and three in 
Michigan (Mottville to Detroit, 165 miles) 

All the animals apparently had been struck by motor cars not long before our passing 

On none of the seven automobile trips that I had taken between New York and Iowa 
before 1935 did I record a dead opossum on the highways. The frequency of the animal’s 
occurrence of late under such circumstances suggests an increase in its numbers in the 
territory under consideration. 

In New York, on October 16, 1938, I observed two fresh opossum carcasses on U.§ 
Highway 209, one in Ulster County about 10 miles south of Kingston, the other in 
Sullivan County a little more than five miles south of Ellenville. The Ulster County 
specimen was about two-thirds grown. 
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Incidentally, I may remark that on an automobile trip between Washington, D. C. 
and Albany, New York (371 miles), extending over October 21 and 22, 1938, I recorded 
three freshly killed opossums on 166 miles of highway in Pennsylvania. 

Supplemental evidence bearing on the northward movement of the opossum in New 
York is afforded by the skin and skull of a male specimen now in the collection of the 
State Museum; it was taken November 19, 1937 near Delmar, Albany County. Other 
recent records which I have verified personally and know to be authentic are the follow- 
ing: From Oneonta, Delaware County, a male trapped November 15, 1938 and another 
specimen captured alive December 3, 1938; from Nassau, Rensselaer County, one ex- 
ample found frozen to death December 1, 1938; from Albany County, one example taken 
alive November 23, 1938 near Slingerlands, an adult male captured alive February 11, 
1939 near Delmar and a subadult caught alive February 14, 1939 near Glenmont; from 
Mayfield, Fulton County, a male trapped November 19, 1938 and a subadult captured 
alive January 9, 1939. 

Still further corroborative evidence of the apparently current northerly movement, 
increase in abundance and successful breeding of the opossum under more or less in- 
salubrious climatic conditions is indicated by the recently published Vermont records 
of Osgood (Jour. Mamm., vol. 19, no. 4, p. 435, 1938) and Davis (ibid., p. 499); by Smiley 
for Mohonk Lake, New York (ibid., p. 499); and by other reports of the occurrence of 
the animal in up-state New York as well as by still additional records for Albany and 
vicinity incorporated in the files of the State Museum during the past three years 
Dayton Stoner, New York State Museum, Albany, New York. 


EXTENSION OF THE RANGE OF SOREX TUNDRENSIS 


In a small collection of mammals secured by Dr. G. Dallas Hanna on the Alaska 
Peninsula in 1937 is an example of Sorex tundrensis, taken on September 8 at Wide Bay. 
This, so far as known, constitutes the first record for this species on the Alaska Pen- 
insula. It is also a considerable southern extension of the western range of the species. 
Wide Bay is situated opposite Kodiak Island and is approximately 140 miles southeast 
of Nushagak, the southern-most locality in western Alaska at which this species is 
recorded by Jackson (North Amer. Fauna, no. 51, p. 74).—Rosert T. Orr, California 
Academy 


of Sciences, San Francisco, California. 


NUMBER OF FETUSES IN THE HOY PIGMY SHREW 


The second Iowa record of Microsorex hoyi hoyi is based on a specimen trapped on 
July 18, 1938, in Dewey’s Pasture, Clay County, Iowa. This pasture is a bluegrass 
tract of 392 acres bordering on the north shore of Mud Lake. The pasture holds con- 
siderable water, there being 44 potholes, ranging from } acre to 8 acres in size, within 
its limit Jecause it has not been grazed since its purchase by the Iowa State Conserva- 
tion Commission during the summer of 1934, its vegetation is very dense 

The shrew was a female containing 7 fetuses in a very early stage of development. 
All these were in one horn of the uterus, where they all protruded off-center in a common 
plane. The off-center protrusion was accentuated further by the superior position of 
the placentas. The latter were umbrella-like in respect to the umbilical cord and were 
located dorsally to the fetuses. The crown-rump measurement of a fetus was 6.71 
millimeters 

The measurements of the adult were as follows: Total length, 97 mm; tail, 34; foot, 
ll. The weight (including the fetuses) was 6.3 grams 

The specimen was identified by Dr. H. H. T. Jackson and is preserved in the U. S. 
Biological Survey collection, no. 263876.—Txos. G. Scorr, Jowa Cobperative Wildlife 
Research Unit, Iowa State College, Ames, Iowa. 
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ALBINO BLARINAS 


Complete albinism has been recorded for many of our smaller mammals, but records 
of albinotic insectivores are few. Only two published records of this abnormality in 
soricids have come to my attention, one (Sorex tundrensis) by Jackson in his review of 
the North American species of Sorex and Microsorer (North Amer. Fauna no. 51) and 
the other by Glover M. Allen, who recorded an albino shrew of the Sorex cinereus group 
in this Journal (vol. 16, p. 223). I do not know of any previous record of albino shrews 
of the genus Blarina. I have handled several thousand short-tailed shrews, Blarina 
brevicauda talpoides, and among these one, and possibly two, have been albinos. An 
adult male collected at Ithaca, New York on February 6, 1938 is entirely white with 
pink eyes. Another Blarina taken by a farmer at Bath, New York and presented to me 
by Kenneth Terres, is entirely white, although the color of the eye is not determinable 
Several years ago a farmer told me he had captured a white shrew. He had placed it in 
a fruit jar, but the shrew managed to escape, and although we set more than one hundred 
traps about the house and cellar, we failed to recover it. This man was well acquainted 
with small mammals, and his identification can hardly be questioned. A Blarina in the 
Cornell University Museum, taken at Ithaca in the winter of 1908 by Louis A. Fuertes, 
is cream colored except for the facial region and tail, which are buffy. The specimen 
gives one an impression of albinism. Short-tailed shrews, particularly old individuals 
often have many white hairs interspersed among the normal colored ones, and it is not 
unusual to take specimens that exhibit large white or creamy white spots on the flanks 
about the size of a ten cent piece. The specimens listed above, however, are the onl; 
albinos that have come to my attention; the lack of published records suggests their 
rareness.—W. J. Hamiuton, Jr., Cornell University, Ithaca, New York 


HAWKS AS ENEMIES OF BATS 


In August, 1934, we visited a gypsum cave near Aetna in southwestern Kansas for 
the purpose of studying the habits and parasites of the bat fauna, consisting mainly of 
enormous numbers of the Mexican free-tailed bat, T’'adarida cynocephala. At dusk th 
bats left the cave in a broad, continuous column. Many remained near the cave en- 
trance all night; others appeared to venture faraway. In the twilight of early morning 
isolated companies of several hundred were seen returning from all directions 

Just before sunrise two red-tail hawks (Buteo borealis) were seen wildly and awkardly 
grasping in the midst of two large, returning groups of bats. In both cases the commo- 
tion caused the scattering of the companies. This did not discourage the hawks, as 
they immediately found new groups to attack. Only one hawk was seen to catch a 
bat.—Rusy M. Macy and Rates W, Macy, College of St. Thomas, St. Paul, Minnesota 


A RECORD BLACK BEAR 


Of the 40 record heads of black bears listed by the late Prentiss N. Gray in his “Re- 
cords of North American Big Game,’’ 1932 edition, 39 are in the Biological Survey Mam- 
mal Collection. The largest of these measures 13} inches in greatest length over all 
and 7} inches in width across the zygomatic arches (an equivalent of skull width) 
Other recorded skulls of less length have widths up to 8} inches, there being eight of 
8 inches or more in width. No skull listed in the ‘‘Records,’’ however, offers the com- 
bined length of 134 inches and width of 8 inches as exhibited in the skull of a black 
bear that was trapped by Roy Keeler, trapper for the Biological Survey, October 1, 
1934, on the Stump Creek drainage, Section 18, Township 7 S8., Range 46 E. B. M 
Caribou National Forest, southeastern Idaho. This skull constitutes, so far as known, 
the record black bear head. The specimen, skin and skull, was deposited in the Bio- 
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logical Survey collection by the Division of Predator and Rodent Control, and has been 
entered in the U. S. National Museum catalog as number 251488. 

Reports of the number of sheep lost on the Frank Jouglard allotment on the Caribou 
National Forest showed there had been 81 sheep killed by bears during the years 1931, 
1932, 1933, and 1934 in and adjacent to the canyon where this bear was trapped. During 
the hunting season of 1933, a party camped at the mouth of this canyon, and while they 
were out hunting deer a bear of the type trapped by Mr. Keeler, judged by the tracks 
found when the party returned, had entered the camp and ruined practically every- 
thing there. —Hartiey H. T. Jacxson, U. S. Biological Survey, Washington, D. C. 


POLAR BEAR IN LAKE ST. JOHN DISTRICT, QUEBEC 


Through the courtesy of Dr. D. A. Déry, 90 St. Joseph St., Quebec, Canada, the 
writer has received a photograph and notice of a polar bear (Thalarctos maritimus un- 
gavensis) shot by Henri Gauthier of Peribonka, Lac St. Jean, Province of Quebec, on 
October 20, 1938. The bear must have traveled overland nearly 400 miles from James 
Bay to Ste. Jeanne d’Arc, up rivers and through dense forests to the mouth of Peribonka 
River, where it was shot. The animal, a young adult maie, measured 8 feet 3 inches 
total length.—Harriey H. T. Jackson, U. S. Biological Survey, Washington, D. C. 


NEW YORK WEASEL PREYING ON THE COTTONTAIL RABBIT 


The following observation was recorded at the Prairie Farm, Saginaw County, Michi- 
gan on June 14, 1938. While surveying one of the dikes for inhabited woodchuck bur- 
rows, I was startled by the unmistakable hissing scream of a New York weasel (Mustela 
frenata noveboracensis) a few yards in front of me. As I took a hasty stride toward the 
point from which the cry came, an adult cottontail rabbit bounded out of the tall grass 
and scurried away. When I neared the point where the rabbit appeared, a weasel 
darted from the same clump of grass with a very young rabbit inits mouth. The weasel 
took refuge in a hole twenty yards distant, but it did not drop the rabbit, which it had 
grasped securely by the nape. The young rabbit probably would have weighed 200 to 
250 grams, and is estimated to have been about four weeks of age. It hung limply, and 
the weasel had no difficulty in holding it clear of the ground as it ran. 

Going back to the spot where the old rabbit and weasel were first seen, I soon found 
the empty nest. It consisted of a depression in the ground about 2} inches in diameter 

nd 4 inches in depth, and was lined with rabbit fur and partially roofed over with 

dead grasses. A few fresh rabbit scats lay near by. In spite of its nearness the old 
rabbit either made no attempt or was unable to prevent the weasel from making the 
ill.—R. D. Burrovens, Michigan Department of Conservation, Lansing, Mich. 


OBSERVATIONS ON A NEST OF THE LONG-TAILED WEASEL 


While sitting on the floor of my tent on the summer school campus near Mt. Shasta 
City, California, on June 13, 1938, I saw the head of a full grown long-tailed weasel 
Mustela frenata nevadensis) suddenly appear from under the board foundation of the 
tent 


had come. Later the same day I saw a weasel running from a brier thicket, about 25 


feet in front of the tent, to another hole that led under the floor. I presumed that this 
was the same weasel that I had seen earlier in the day and decided to raise a few of the 


The weasel watched me closely for a few seconds, then vanished as quickly as it 


boards in order to look for a nest. Lacking the necessary tools, however, I delayed 
this investigation for a few days during which time a large weasel was seen many times 
going to and from several holes leading under the foundation of the tent. When the 
floor was finally raised no weasels were present, but a nest made mostly of fine grasses 
and tips of incense cedar boughs was found filling a pocket perhaps a foot deep that had 
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been excavated in the earth where the floor nearly rested on the ground. The nest was 
empty, but near one of its two entrances was a freshly killed meadow mouse (Microtus 
montanus montanus) with its head and one shoulder removed. Within a distance of 
three feet of the nest were bits of skin, fur, and bones of meadow mice in various stages 
of mummification, and one Klamath mole (Scapanus latimanus dilatus). There wer 
no feathers in or near the nest. This was photographed and then left about as it was 
found with one board loosened for future investigations. That same day a smaller 
weasel was seen to follow a larger one under the floor. The next day a Young live trap 
was set and two weasels, about two-thirds grown, were soon caught and caged. Later 
in the day the old weasel and two other young ones were seen in the near-by underbrush 
By standing still in the thicket I was able to make several photographs of all thre 
animals as they frequently climbed a shrub out into the bright sunlight to observe me 
at a distance of less than three feet. The three weasels that were still at liberty were 
not afraid of people nor of a cocker spaniel pup that was kept tethered on one side of the 
tent. One of the weasels actually bit the pup on the nose, though I am not able to say 
whether the pup was asleep when bitten, or whether it had attacked the weasel. I saw 
only the two running from each other after the pup yelped in pain. 

The three weasels remained in the vicinity of my tent and could be seen almost any 
hour during the day so long as the place was quiet. I would frequently hear them 
pouncing in the tall grass under the briers apparently trying to catch meadow mice or 
insects, though I never saw them actually take their prey. A hen’s egg was cracked 
open and placed in the thicket. They were seen to approach it very cautiously and 
smell of it; but they made no effort to eat it. The two captives could not be induced 
to eat eggs 

Just thirty feet from the tent I discovered the nest of a russet-backed thrush only 
18 inches from the ground in the brier thicket that was so frequently invaded by the 
weasels. The first of the four eggs hatched on June 19, and the last on June 21 I have 
actually seen each of the three weasels under the low nest into which they could easily 
have climbed. The thrush seemed to pay little if any attention to the weasels ever 
while feeding its newly hatched young. All of the young thrushes prematurely left 
the nest on July 2 while they were being photographed. So far as I could see they 
were never harmed by the weasels, though, for several days after leaving the nest, they 
were seldom over a few inches above the ground. After the fifth of July the weasels 
were never seen again in the vicinity of the tent 

One of the captives, a female, which refused to eat the eggs, fresh fish, and other 
food proffered it, one day, when no meadow mice were available, killed and ate the head 
off of the other one in the same cage. The remaining captive was later made up into a 
skin, now in the collection of the Chico State College. It was identified by Dr. E 
Raymond Hall of the Museum of Vertebrate Zoology, Berkeley, California. These 
observations indicate that even nesting birds are not likely to be bothered by this 
species of weasel if its preferred rodent food is plentiful, as was the case during the sum- 
mer of 1938.—Lioyrp G. INGiEs, Chico State College, Chico, California 


WINTER STUDIES OF SKUNKS IN PENNSYLVANIA 


During parts of the winters of 1935-’36, ’36-’37, and ’37-’38 I conducted, with the 
assistance of Robert C. White, a series of studies of the skunk, Mephitis mephitis nigra 
The studies consisted of intensive trapping operations and a limited amount of snow 
trailing in a typical farming area of about 14 square miles lying immediately north of 
the borough of Swarthmore in Springfield Township, Delaware County, Pennsylvania 
Corn fields, wheat fields, and pastures comprised about half of this study area; the re- 
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mainder was made up of rolling, grassy hills, brushy fence rows, brier tangles, and 
wooded ravines and hollows. 

Density of Population.—One of the principal objects of the study was to determine 
the number of skunks inhabiting this area. 

As nearly as we could determine, between eight and twelve were trapped in the study 
tract during the winter of 1935-’36 including our own catch. Judging from previous 
accounts of local trapping and from the conditions that prevailed the following year, 
I do not believe that this was an excessive drain on the population. 

About an average skunk population existed, therefore, in the study district during 
the summer and autumn of 1936. This number would have been composed of the 24 
skunks caught the following winter (1936-’37), perhaps two or three later killed by 

al causes, the four skunks trapped the winter of 1937-’38 which were then two or 
more summers old, and about five others of this age which (estimated from snow trailing 
ybservations) escaped being trapped that winter. Of course the 24 skunks trapped the 





winter of 1936-’37 constituted a greater than average drain, but it is merely intended 
to show the number of skunks then at large. These figures indicate an autumn peak 
population for 1936 of about 35 skunks or a density of 31 per square mile 

Skunks were by far the most common furbearers, with opossums ranking next 
Our total catch of the former animal was 41 as compared with but 13 of the latter. 
Adult and immature skunks were about evenly divided 

Family Relationship.—By the time winter arrives the skunk family has become 
loosely organized. The parents may still use the same den but they seldom hunt to- 
gether. Some of the young ones have wandered off to live by themselves while others 
remain with the family or in the immediate vicinity. Deductions as to what constitutes 
a ily group are rendered difficult by the fact that a skunk does not always return to 
the same den at the end of a night’s wandering and by the fact that one family sometimes 
regularly uses a whole series of dens 

During the winter of 1936-’37 trapping was done entirely by making sets at the en- 
trances of skunk dens and in the immediately ajoining trails. Of the 24 skunks taken, 
nine were caught at individual burrows. Four of these occupied holes far removed from 


those of any of their kind; two were living fairly close to other skunk groups; and three 


were trapped at holes situated close together. These three may have been a loose 
family unit. Of these nine individuals four were adults, four were immature, and of 
yne there is no record 

The largest family group consisted of a very black adult male and three almost 
entirely black young of nearly identical size. This group inhabited three dens con- 


ected by a well-used trail along the brow of a hill. Ata den approximately a third of 
ile from this series an adult male and an adult female were trapped about two weeks 





apart during February. There were indications in the snow that, instead of these two 
being mates, the female, also very black, might have belonged with the family group 
mentioned above 

The remaining nine of the 24 skunks trapped during this winter were taken in Feb- 
ruary at three dens located fairly close together in the same valley. At one den an 
adult pair and one young were caught, and at another an immature male, an immature 
female, and a huge old adult were trapped. At the third den a female in her first winter 
and a male in his second were caught within two days. Five days later another adult 
male was taken 

Hibernation.—Trapping during the winter months has enabled me to make some 
interesting observations of the activity of skunks in relation to weather conditions. 

February 1937 was a month slightly warmer than average but was typical for this 
area in that there were moderate periods of warm weather broken by short cold spells. 
During the seven nights when the temperature at 10 p.m. was below freezing 4 skunks 
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were caught, one on the coldest night of the month when at 10 p.m. the temperature was 
23°. On the 21 nights when the temperature was above freezing 13 skunks were caught. 

The month of February, 1936, preceded by two freezing weeks in the latter part of 
January, was rather cold for this region. Our trapping was not extensive during this 
month, but the catches made at one particular den are significant. A trap was set in 
the entrance to this den from the first of February on in such a manner that it would 
have been difficult for any animal to go in or out without becoming caught. Below 
freezing temperatures persisted throughout the first two weeks of the month; one skunk 
ventured out on the fifth when at 10 p.m. the temperature stood at 25°. During two 
days of mild weather and another week of cold weather no catches were made, but in 
the final four days, when the weather had moderated, 3 skunks were caught. Thus, 
while short cold spells have been shown to have no pronounced effect, it is apparent 
that extended cold periods act as a brake to skunk activities but do not stop them en- 
tirely, as shown by the skunk of February 5 which ventured out in the third week of a 
cold spell. Probably, therefore, there is no true hibernation in this area.—H. WattTEer 
Jones, Jr., Swarthmore, Pa. 


TREE-CLIMBING TECHNIQUE OF A GRAY FOX 


On March 11, 1937 a farmer, Joseph Rounds of Norwich, New York, described to me 
in detail the tree climbing technique of a gray fox, Urocyon cinereoargenteus, which he 
shot from a tree in January, 1937, near the town of Oxford, New York. 

Mr. Rounds does considerable trapping each winter and is a keen and intelligent 
observer of wildlife. His account is as follows... ‘my dog jumped a gray fox about 
100 feet in front of me and chased that fox so hard that he picked out a near by willow 
tree in which to get away from the dog. I was close enough to see clearly just how the 
fox climbed the tree. He used his forefeet to grasp the tree trunk and his hindfeet to 
scramble upwards. The willow tree is almost vertical but the fox climbed very rapidly 
until he reached the first crotch about twenty feet from the ground where he paused to 
rest. By that time I was close by and shot him... .”’ 

Mr. Rounds said that he was within thirty feet of the fox during the tree climbing 
episode and that the use of forepaws and hindfeet were unmistakably clear.—J. Ken- 
NETH TeRRES, Soil Conservation Service, Ithaca, New York. 


LITTLE NORTHERN CHIPMUNK EATS DOGWOOD BERRIES 


On August 4, 1937, as I sat in the shade on the back porch of a cabin at Lake Metigoshe 
in the Turtle Mountains near Bottineau, North Dakota, my attention was directed to a 
slight movement in the nearby bush. Using a six power binocular I had no difficulty 
in identifying a little northern chipmunk (EHutamias minimus borealis) feeding on the 
fruit of the red osier dogwood (Cornus stolonifera). The chipmunk fed on the berries 
for about twenty minutes; apparently being so fond of them that on several occasions 
it risked falling in order to obtain the last ones far out on the end of slender branches 

As the feeding activities continued it became apparent that a part of the berry was 
being discarded. Observations from a closer point of vantage showed without a doubt 
that the chipmunk, after obtaining a berry, would sit up on his hindlegs, and while 
manipulating the half ripe berry in his paws, would nibble off the entire fleshy layer 
After letting this unwanted portion of the berry fall from his mouth he would then eat 
the innermost layer, the stone. Examination of the ground under the bush, when the 
chipmunk had eaten all the berries and left, showed that the fleshy layer of the berry 
had apparently in every case been discarded.—Aprian C. Fox, Park River, North 
Dakota 
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RED SQUIRRELS EAT BASSWOOD AND BOXELDER SEEDS 


During the severe winter of 1935-36, and on several occasions since, I have observed 
red squirrels (Tamiasciurus hudsonicus) feeding on the seeds of basswood (Tilia ameri- 
cana) and boxelder (Acer negundo) along the South Branch of Park River in northeastern 
North Dakota. It is not uncommon to walk through the woods during mid-winter 
months and find the empty outer seed coats of basswood and wings of the boxelder seed 
scattered on the snow. It has not been determined if the squirrels store these seeds in 
their caches or if it is an emergency food which they glean from the trees in a time of 
need.—ADRIAN C, Fox, Park River, North Dakota. 


A SUBSTITUTE NAME FOR PEROGNATHUS PENICILLATUS SEORSUS 

To Dr. Seth B. Benson I am indebted for bringing to my attention the name Pero- 
gnathus spinatus seorsus Burt (Trans. San Diego Soc. Nat. Hist., vol. 7, No. 16, p. 167, 
Oct. 31, 1932). This name for a pocket mouse from Danzante Island, Lower California, 
invalidates Perognathus penicillatus seorsus Goldman (Proc. Biol. Soc. Washington, 
vol. 52, p. 34, Mar. 11, 1939) of the Virgin River Valley, Nevada. For the latter name 
I now substitute Perognathus penicillatus sobrinus.—E. A. Gotpman, U. S. Biological 
Survey, Washington, D. C. 


THE HARVEST MOUSE IN CENTRAL OHIO 


On April 29, 1938 while driving along a country road in Section 23, Hocking Town- 
ship, Fairfield County, Ohio, I saw a small mouse sitting at the ed 





ge of a roadside ditch. 
I caught the mouse and, on close examination, found it to be a young male harvest 
mouse, Re ithrodontomys humulis humulis. 

The location where the mouse was found was a ditch covered on the sides by a thick 
growth of bluegrass. Adjoining the ditch was a cultivated field grown up to weeds, 
at one end of which was an open drainage ditch. In the vicinity were a number of un- 
cultivated areas with a covering of native grasses 

This specimen was made into a skin and given to the Ohio State Museum collection, 
Measurements: total length 87; tail 42; hind foot 14. I wish to thank Mr. Arthur H. 
Howell for verifying the identification of this specimen 

Chis record extends the known range of the harvest mouse in Ohio from near the Ohio 
River north to central Ohio.—Rosert Gos.in, Columbus, Ohio. 


A HABITAT IN COASTAL CALIFORNIA UNFAVORABLE TO PEROMYSCUS MANICULATUS 


The species Peromyscus maniculatus occurs widely both geographically and ecologi- 
cally. It probably is distributed more generally over North America and in more differ- 
ent ecologic associations, or habitats, than any other native rodent. Individuals are 
often so numerous, particularly in the western United States, that they become a source 
of annoyance to the mammal collector who is trapping for more desirable species 

Recently I have had occasion to examine all of the many field notebooks contained 
in the Museum of Vertebrate Zoology, University of California, for information re- 
garding the native rodents occurring in anarea about San Francisco Bay, California. 
As was expected, Peromyscus maniculatus was recorded as occurring at every collecting 
station and in almost all ecologic associations in the area. It was found to be conspic- 
uously absent, however, from the salt-marsh lands that border the several embayments 
in the area about San Francisco Bay; subsequent trapping confirmed this fact. The 
most prominent plant species in these salt-marshes is salicornia (Salicornia ambigua), 
which occurs from about low high-tide level shoreward to the limits reached by the salt 


or brackish water. In over 1000 trap nights (1 trap per night), only 7 maniculatus are 
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definitely known to have been taken in the salicornia marshes. Two of these were taken 
near Cordelia, Solano County, in ‘‘traps set in Salicornia.’’ The other 5 (3 of which 
were juveniles) were collected in the marshes bounding Tomales Bay, Marin County, 
on dry ground under salicornia, but less than 100 feet from a brush-covered hillside from 
which they probably foraged. 

The species is present in greater or lesser numbers in fresh-water marshlands and in 
other ecologic associations. I have records of specimens taken on marshy ground among 
sedges (Carex sp?) and rushes (Juncus sp?) and in all other associations where rodents 
are found in the area studied. The animal’s scarcity in the salicornia ecologic associa- 
tion contrasts particularly with its abundance a short distance inland. About one 
mile inland from the marshes near Antioch, Contra Costa County, for example, 59 
specimens of this species were taken in one night; 138 traps were set. 

todent species regularly found in these salt-water marshes are Microtus californ- 
icus, Reithrodontomys raviventris and Mus musculus. Reithrodontomys megalotis also 
occurs there but not commonly. But apparently some factors are present in the salt- 
marshes which make existence there unfavorable to Peromyscus maniculatus.—EMMEt1 
T. Hoover, Museum of Zoology, University of Michigan, Ann Arbor, Michigan. 


COOPER’S LEMMING IN NEW YORK 


On the afternoon of April 12, 1935, I was working on Reforestation Area 19, three 
miles west of Geneganslet Lake, in Chenango County, New York, on top of a plateau 
at an elevation of 1600 feet. Returning to my car at five o’clock, I chanced to pass an 
abandoned house. The immediate vicinity of the building was covered with a rank 
growth of timothy grass, and patches of ornamental shrubs run wild. The surrounding 
lots are abandoned pasture, with a thin scattering of cherry and maple and a heavy 
ground cover of grass and lycopods. At the time, most of the ground was bare of snow. 
Close to the foundation wall of the house, on a tuft of dead grass, I noticed a mouse that 
proved to be a Cooper’s lemming (Synaptomys cooperi cooperi). Though quite dead, 
the body was still warm. Skinning showed that the lemming had been bitten once at 
the left eye and once behind the right foreleg. The tooth marks fit the dentition of 
Bonaparte’s weasel (Mustela cicognanii). Apparently a weasel had killed the lemming 
by biting through the skull—one tooth had pierced the brain.—Davip B. Cook, /% 
McPherson Terrace, Albany, N. Y 


NOTES ON SEX RATIO IN MINNESOTA MUSKRATS 


During the open season for muskrats (Ondatra zibethica zibethica) in 1938 in Minne 
sota, many trappers in the southern part of the state reported their catches as consisting 
predominantly of females. When, therefore, 484 muskrat carcasses, obtained from 
various localities in southeastern Minnesota during the period March 20-24, were mad 
available for study through the coéperation of Mr. Lawrence R. Penner of the Zoology 
Department of the University of Minnesota, they were carefully examined from the 
point of view of sex ratio. Of these rats, 277 (57.23 per cent) were males, while 207 
(42.77 per cent) were females 

Of the 207 females examined, two contained small embryos, one with 7 (5x 2 mm.), 
the other with 5 (5 x 2 mm.), while three others showed evidences of implantation 
Seven of the males and two of the females were definitely juvenile. 

It is of interest to note that Marshall (Jour. Mamm., vol. 18, p. 518) found a spring 
sex ratio in Utah muskrats of 60.5 per cent males to 39.5 per cent females in a series of 
491 individuals.—Dona.Lp M. Hatrie.p, Economic Zoology, University of Minnesota, 
St. Paul, Minnesota. 
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THE SWAMP RABBIT (SYLVILAGUS AQUATICUS AQUATICUS) IN SOUTH CAROLINA 


On November 26, 1938, C. C. Bennett of Clemson College, killed a swamp rabbit in a 
dense swamp tangle near Oakway, Oconee County, 8S. C. He brought it to me and I 
sent it in the flesh to Dr. H. H. T. Jackson of the U.S. Biological Survey, where it was 
identified by A. H. Howell. This is the first specimen recorded from South Carolina. 

Additional records that I accept as accurate have accumulated. Earle Chastain of 
Clemson reported several as killed in mid-December about 3 miles southeast of West- 
minster, Oconee County, and one taken during December in a swamp thicket in Pickens 
County, near Clemson. E. 8S. Prevost of this College took one on December 28, about 
5 miles west of Iva, Anderson County. On January 13, 1939, R. E. Ware of this Depart- 
ment told me that Mr. Chastain estimates that a total of about 40 have been killed this 
season in Oconee, Pickens, and Anderson counties. At least five specimens have been 
brought to us, one of which weighed 43 pounds, others somewhat less. 

We have been hearing of this rabbit as distinct from the cottontail for several years. 
All records are from swamps near and tributary to the Savannah River. A resident 
hunter where the animal is now present reports that it was not there 25 to 30 years ago 
All evidence is that it is a recent invader 

Dr. Jackson wrote that the Biological Survey has one record from each of the counties 
of Fulton and Franklin in northern Georgia but none from central Georgia, a fact sug- 
gesting that the swamp rabbit has spread into South Carolina from west to east 
across the northern portion of Georgia.—FRANKLIN SHERMAN, Department of Zoology, 
Clemson Colle ge Clemson, S. C. 


TRUE’S BEAKED WHALE IN NOVA SCOTIA 


Among the beaked whales, the genus Mesoplodon is notable for the number of distinct 
species that are now known, each of which seems to be restricted to somewhat definite 
regions of the ocean. Thus M. bidens, M. europaeus, and M. densirostris seem to be 
confined to the North Atlantic, while M. layardii, M. grayi and M. pacificus are known 
from the seas about South Africa and Australia. To the former group belongs also 
True’s beaked whale, Mesoplodon mirus, first made known by the late Frederick W. 


True from a specimen stranded in July 1912, in Beaufort Harbor, North Carolina 


Since its discovery a few other specimens have been recorded, namely: one from Wells 
Seach, Maine, in 1906; one from Rockaway Beach, Long Island, New York, in January 
1934; and a third from Mason Island, off Mystic, Connecticut, in November 1937 (see 
Thorpe, Jour. Mamm., vol. 19, pp. 354-362, pls. 1-4, 1938). On the eastern side of the 
Atlantic, there are three records: Galway, previous to 1919, and Liscannor, County 
Clare, Ireland, June 1917 (see Harmer, Report on Cetacea stranded on the British 
Coasts from 1913 to 1926, p. 53, 1927); and the third from the Outer Hebrides, at Geirnish 
in South Uist late in 1930 (Fraser, Report on Cetacea stranded on the British Coasts 
from 1927 to 1932, p. 34, 1934) 

To these seven instances I can now add an eighth: a specimen secured August 5, 
1938, at South Gut, St. Anne’s Bay, Cape Breton Island, Nova Scotia, by Kenneth 
McKenzie, who made the following measurements: total length, 16.5 feet; tip of snout 
to eye, 23 inches; tip of snout to base of pectoral fin, 45 inches; length of dorsal fin along 
base, 15 inches, its height 11 inches; one-half breadth across flukes, 25 inches; vent to 
base of tail, 38 inches; length of pectoral limb, 18 inches, its greatest width 6 inches. 
The skull was prepared and presented to the Museum of Comparative Zoology by Mr. 
A. G. B. Fairchild, who also presented three photographs of the freshly dead animal. 
In one of these photographs of the whale lying on its side at the water’s edge, the dark 
back is shown in contrast with the paler coloring of the lower side, with a distinctly 
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marbled or mottled area of light and dark from about the level of the mouth back to 
about a foot behind the level of the dorsal fin. In this posterior region the mottled 
area appears to extend higher on the sides below the fin. To judge from the relatively 
small size of the two conical teeth in the end of the lower jaw, the animal was probably 
a female, as are most of the individuals hitherto known. It was reported that this whale 
was accompanied by a second, which escaped when the first one was killed.—GLover 
M. ALLEN, Museum of Comparative Zoélogy, Cambridge, Mass. 


TECHNIQUE FOR PREPARING A HAIR COLLECTION FOR FIELD OR LABORATORY USE 


The practice of bringing samples of hair from the field into the laboratory for ex- 
amination has made apparent the need for a reference collection of hair that can be used 
conveniently in the field. The desirability of such a reference collection has been es- 
pecially evident whenever a number of hair samples were encountered simultaneously 
in the field. However, it has been found that whenever it is desirable to bring a sample 
of hair into the laboratory for identification, it can be handled with a minimum of in- 
convenience by fastening it to a piece of paper by means of Scotch cellulose tape 

A reference collection of hair can be prepared easily with the use of Scotch cellulose 
tapeand3 x 5inch cards. Thesamplesof hair can be pulled from known kinds of animals 
A piece of cellulose tape is placed with its sticky side upward, a known sample of hair 
is laid on the sticky surface of the tape, which is then pasted to the face of acard. The 
color of the card, which serves as the background, may be selected to suit any particular 
sample of hair so that the desired contrast is attained. The card with its hair samplk 
is then labled as to species, age, and season. Such hair reference cards may be filed con- 
veniently for laboratory use, or carried in the field for reference 

Reference cards that are used in the field, are especially convenient when one side of 
each card accommodates samples of hair from three or four species. It is recommended 
that two such cards be placed back to back and enclosed in a dust-proof celluloid con- 
tainer so that the edges of the tape will not curl and become soiled. To prepare such 
container, merely fold a piece of celluloid of proper size about the cards, and seal its 
edges by means of photographic film cement or a strip of cellulose tape which can be 
changed when it gets soiled.—ARrNoLp O. Hauacen, Michigan Department of Conservation 
Swan Creek Wildlife Experiment Station, Allegan, Michigar 











REVIEW 261 


REVIEW 


Martin S. Garretson. THe American Bison. The story of its extermination as a 
ild species and its restoration under Federal protection. Published by the New York 
Zoological Society, 1938 


attractive volume of 254 pages the tragic story of the extermination of the 
vast herds of North American bison and the heroic rescue of the scattered remnants of 
teeming multitudes is given in greater detail and more elaborate historical 
etting than has hitherto been attempted 3ased in part on J. A. Allen’s ‘‘American 
Bison Living and Extinct’’ and William T. Hornaday’s ‘‘Extermination of the American 
Bison’’, Mr. Garretson’s book brings in innumerable records, references and side lights 
ike a sordid chapter in American history. It also recounts in detail the building 
scattered fragments the present flourishing herds on extensive private, state 
und government refuges in the United States and Canada. 
The book is a review of all that is known of the American bison, beginning with its 
extinct relatives, its first discovery in America, and going on to the wasteful and brutal 
st abundant, valuable, and spectacular game animal. It 


fina lescribes the organization « 


estruction of this, our once m 
yf sportsmen, naturalists, and leading citizens into 
bison and other game animals 

As secretary of the American Bison Society for 


many years, Mr. Garretson, as he 
ison from 1091 individuals in 1889 to 21,701 in 1933, has good 
uggles and accomplishments of this highly effective organi- 





th nservation of our native wild life 
Che book is profusely illustrated with full page plates and text figures from ancient 
recent photographs, sketches and 


1 paintings, among which the spirited pictures by 


Bodmere and Caton of Indians on horseback killing bison with bows and arrows and 


especially noteworthy The storv 
days of the West are woven into fascinating narrative as reliable and true to life 
history should be 


f the Indians, the pioneers, and the 


A nine page appendix contains the more important bibliography and sources of in- 
tior Full eredit is given for text a 


ye indispensable in the library 


nd illustrations throughout the narrative 
of any naturalist, sportsman, or conserva- 
nd will prove good reading for all.—VERNON BAILEY 
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CHAPMAN, FLoyp B. Mr. Woodchuck, master conservationist. Ohio Conservation 
Bull., pp. 26-27. June, 1938. 
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\HEVERLANGE, Ex1e. Who’s who in the monkey world (16 portraits in color from 
life). Nat. Geogr. Mag., vol. 73, no. 5, pls. 1-16. May, 1938. 

‘uiTTY, DENNIS, AND CHARLES Eton. The snowshoe rabbit enquiry, 1936-37. Ca- 
nadian Field-Nat., vol. 52, no. 5, pp. 63-72, figs. 1-3. May, 1938. 

‘LARK, Austin H. Some Pleistocene mammals from Warren County, Virginia. Sci- 
ence, n. s., vol. 88, no. 2273, p. 82. July 22, 1938. (Felis atroz, Tapirus sp., 
Euarcto p.) 

LARK, FraNK H. Inheritance and linkage relations of mutant characters in the 


deer mouse, Peromyscus maniculatus. Contr. Lab. Vert. Genetics, Univ 
Michigan, no. 7, pp. 1-11, tables 7. June, 1938 
anK, J.G.D. The reindeer hunting tribes of northern Europe. Antiquity, London, 


rol. 12, no. 46, pp. 154-171, pls. June, 1938. (Plate 1. Meiendorf: Reindeer 
antlers and bones in position on the ‘floor’’ of the pond.) 


‘oen, Grioraio. Sulla Okapia johnstoni Ray Lankester. Boll. Soc. Veneziana Storia 
Nat., vol. 1, no. 11, pp. 210-214, pl. 9. April 16, 1938 
XoOLBERT, Epwin H. The Pleistocene mammals of North America and their relations 


to Eurasian forms. Early Man, edited by G. G. MacCurdy, Lippincott & 
Co., London, pp. 173-184, fig. 25, pls. 11-12. 1937 
The panda: A study in emigration—Seemingly a rare Chinese bear, Asia’s 


10st publicized mammal of recent years has been traced back to a pure 






American ancestry and turns out to be a cousin of our familiar raccoon 
Natural History, New York, vol. 42, no. 1, pp. 33-39, illus. June, 1938. 
CoLeEMAN, Epirx. Further notes on hibernation of the Echidna. Victorian Natur- 
list, Melbourne, vol. 54, no. 11, pp. 178-179, illus. March, 1938 
Cootipce, Haroup J., Jr. The living Asiatic apes. Harvard Alumni Bull., pp. 1-12, 
RBI \. Sreven. The bacterial growth curve and the history of species. Nature, 
London, vol. 131, no. 3298, pp. 61-62, fig. 1. January 14, 1933 
Corpier-Gontr, Pav L’auroch de Germanie d’aprés le Dr. Lutz Heck. La Terre 
et La Vie, 8° Année, no. 3, pp. 77-83, illus. May-June, 1938. 
CORN! E.J.H Botanical monkeys Annual Report of Director of Gardens, Straits 


Settlements, Singapore, for year 1937, pp. 5-7. 1938. (Macaca nemestrina 


trained to collect epiphytes.) 
Co M, CLARENCE, AND Haroutp C. Hanson. Food habits of some Arctic birds and 
mammals. Field Mus. Nat. Hist., Zool. ser., vol. 20, no. 31, pp. 405-426. 


June 14, 1938 


DALKE, Pau. D., aNnp PatmerR R. Sime. Home and seasonal ranges of the eastern 
cottontail in Connecticut. Trans. 3rd. North Amer. Wildlife Conf., pp 
659-669 1938 


Dau Praz, GramMBATTiIsTaA. I mammiferi dell’Oligocene Veneto cfr. Ancodon. Mém 
Inst. Geol. Univ. Padova, vol. 11, pp. 1-7, figs. 3. 1937. 
[ mammiferi dell’Oligocene Veneto. Halitherium sp. Mém. Inst. Geol. Univ. 
pp. 1-5. 1937. 
I mammiferi dell’Oligocene Veneto. Archaeopteropus transiens. Mém. Inst. 
Geol. Padova, vol. 11, pp. 1-7, figs. 3, pl. 11. 1937. (Bat.) 
DanieL, JANET. Studies of multiple allelomorphic series in the house-mouse. III. 


Padova, vol ll, 


A spectrophotometric study of mouse melanin. Jour. Genetics, vol. 36, 
no. 1, pp. 1388-143, fig. 1. May, 1938 

Davis, Geo. W. An analysis of Vermont fur dealer reports. Trans. 3rd. North Amer 
Wildlife Conf., pp 504-507. 1938. 

Davis, D. Wricur. Notes on the anatomy of the treeshrew Dendrogale. Field Mus. 
Nat. Hist., Zool. ser., vol. 20, no. 31, pp. 383-404, figs. 49-56. May 27, 1938. 
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Davis, Witt1AM B. A new Peromyscus from Texas. Occas. Papers Mus. Zool. Louisi- 
ana State Univ., no.2,2pp. February 1, 1939. (New: Peromyscus leucopus 
brevicaudus.) 

Deansty, Rurn. The reproductive cycle of the golden hamster (Cricetus auratus) 
Proc. Zool. Soc. London, vol. 108, ser. A, pt. 1, pp. 31-37, pls. 1-4. April, 
1938. 

DecuaseAux, Corerre. L’encépiale d’un Cheiroptére fossile. Bull. Soc. Géol. 
France, Paris, ser. 5, vol. 8, nos. 1-2, pp. 105-109, pl. 9. July, 1938 

Dernse, A. B. VAN Regeneration von einer Bulla ossea einer Balaenoptera musculu 
Archiv. Néerlandaises Zool., vol. 3, suppl. pp. 27-34, figs. 3. May, 1938 

Denio, R. M. Elk and deer foods and feeding habits. Trans. 3rd. North Amer 
Wildlife Conf., pp. 421-427. 1938. 

Dice, Lege R. Variation in nine stocks of the deer-mouse, Peromyscus maniculatus, 
from Arizona. Occas. Papers, Mus. Zool. Univ. Michigan, no. 375, pp. 19, 
map. May 26, 1938 

Doveu.as, L. H. The principal factors controlling big game populations in the central 
Rocky Mountain region. Trans. 3rd. North Amer. Wildlife Conf., pp 
296-301 1938 

DriBerc, JAcK HERBERT Engato the lioncub. E. P. Dutton & Co., Inc., New York, 
pp. 13-151, pls. 2. 1934 


Dusois, Evuarnt Early man in Java and Pithecanthropus erectus. Early Man, 
edited by G. G. MacCurdy, Lippincott & Co., London, pp. 315-322, figs 
49-52. 1937 

Dunn, L. C., anp W. ErnsEeve. Studies of multiple allelomorphic series in the house- 
mouse. IV. Quantitative comparisons of melanins from members of the 
albino series. Jour. Genetics, vol. 36, no. 1, pp. 145-152, tables 2. May 
1938 


EpincerR, T. Mitteilungen iiber Wirbeltierreste aus dem Mittelpliociin des Natrontales 
(Agypten). Das Gehirn des Libypithecu Zentralblatt f. Mineral., Geol., 
u. Palaeont. Stuttgart, Abt. B, no. 4, pp. 122-128, figs. 5. 1938. 

EWRENBERG, Kurt. Zwei neue Primatenfunde aus dem Mioziin von Klein-Hadersdorf 
bei Poysdorf, N.-O. Verhandl. Zool.-Bot. Gesellschaft Wien, vols. 86-87, 
pp. 411-413. 1937. (New: Austriacopithecus, A. weinfurteri, A. ex aff 
weinfurteri.) 

EINARSEN, Artuur 8. Life history and management of antelope in Oregon. Trans 
3rd. North Amer. Wildlife Conf., pp. 381-387. 1938 

ELMorE, Francis H. Food animals of the Navajo. El Palacio, Santa Fe, vol. 44, 
nos. 22-24, pp. 149-160, illus. June 1-15, 1938 

ENpDERS, Rospert K Fur animal reproductive cycles and their relation to management 
Trans. 3rd. North Amer. Wildlife Conf., pp. 515-517. 1938 

A new rodent of the genus Rheomys from Chiriqui. Proc. Acad. Nat. Sci 

Philadelphia, vol. 90, pp. 295-296. February 3, 1939. (New: Rheomys 
hartmanni.) 

ErRINGTON, Paut L., anp W. J. BRECKENRIDGE. Food habits of Buteo hawks in north- 
central United States. Wilson Bull., vol. 50, no. 2, pp. 113-121. June, 
1938. (Many records of mammals in pellets.) 

Fevitfte-Bitiot, A. La nouvelle fauverie du Muséum. La Nature, Paris, no. 3026, 
pp. 367-368, illus. June 1, 1938 

FinLtayson, H. H. On a new species of Potoroiis (Marsupialia) from a cave deposit on 
Kangaroo Island, South Australia. Trans. Roy. Soc. 8. Australia, Adelaide, 
vol. 62, pt. 1, pp. 132-140, pls. 5-7, 1 table. July 22, 19388. (New: Potorots 
morgan.) 
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Furntorr, Rospert F., Davip Harrison, aND CHARLES MackiEy. Notes on the Hole 
of Horcum, Saltersgate, North Yorkshire. VI. The Mammalia, Reptilia, 
and Batrachia. Northwestern Nat. Arbroath, vol. 13, no. 2, pp. 83-92. 
June, 1938. 

FrasER, Francis C. Risso’s dolphins on the coast of Orkney. Scottish Nat., no. 
231, p. 82. May-June, 1938 

FrecHkoPp, Serce. NotessurlesMammiféres. XXIII. N’y a-t-il que deux phalanges 
dans le pouce et le gros orteil des Primates. Bull. Mus. roy. d’Hist. nat 
selgique, vol. 13, no. 40, pp. 1-21, figs. 12. October, 1937. 

FROMAGET, JACQUES, AND Epmonp Saurin. Note préliminaire sur les formations 
cénozoiques et plus récentes de la chaine annamitique septentrionale et du 
Haut-Laos. (Stratigraphie, préhistoire, anthropologie.) Bull. Service 
Géol. Indochine, Hanoi, vol. 22, no. 3, pp. 1-48, figs. 54, folded table. 1936. 
(Fossil mammals, pp. 11-12, 16.) 

Fuse, G. Beitriige zur Anatomie des Nucleus ruber tegmenti beim Delphinus delphis 
L. Arbeiten aus dem Anatomischen Institut der Kaiserlich-Japanischen 
Universitat zu Sendai, no. 21, pp. 219-235, figs. 12. May 30, 1938. 
seitrige zur Histomorphologie des Corpus mammillare als eines unvollstin- 

digen Faltenkerns bei Orang-Utan, Silbergibbon, buntfarbigem Gibbon, 

Siamang und schwarzem Klammeraffen, sowie vergleichende Bemerkungen 

iiber das Corpus Mammillare auf Grund der von mir bei anderen Affen gewon- 

nenen Ergebnisse und der anderer Forscher. Arbeiten aus dem Anatomischen 

Institut der Kaiserlich-Japanischen Universitat zu Sendai, no. 21, pp. 

237-347, figs. 82. May 30, 1938. 

Uber einen bisher unbekannten, dem Nucleus olivaris corporis quadrigemini 
anterioris gleichstellbaren Kern bei einigen Delphinen. Arbeiten aus dem 
Anatomischen Institut der Kaiserlich-Japanischen Universitat zu Sendai, 
no. 21, pp 349-357, pls 8 May 30, 1938 

GAILLARD, CLaupE. Contribution a 1’étude des chévres et des moutons Pléistocénes. 
Assoc. Francaise Advanc. Sci. Nancy, 55° Sess., pp. 303-306, figs. 5. 1931. 

Le mésolithique dans quelques abris sous roche des bords de |’Ain. Assoc. 
Francaise Advanc. Sci., Nancy, 55° Sess., pp. 306-308. 1931. 


GARDELL, TorsTEN. Om algtjurens fejning, brunsten m. m. Sv. Jagareforb. Tidskr., 


vol. 76, no. 2, pp. 44-53, illus. 1938. (Mating activities of Swedish moose.) 
En replik och n&gra foérslag i algfragan. Sv. Jagareforb. Tidskr., vol. 76, no. 
5, pp. 129-136, illus. 1938 
GARRETSON, Martin 8. The American bison. The story of its extermination as a 
wild species and its restoration under Federal protection. New York Zool 
Soc., 254 pp., illus. 1938 
Gazin, C. Lewis. A cranium of the extinct moose, Cervalces, from the Quaternary of 
northern Indiana. American Midland Nat., vol. 19, no. 3, pp. 740-741, 
figs. 1-2. May, 1938. 
GipLey, JAMEs W., anp C. Lewis Gazin. The Pleistocene vertebrate fauna from 
Cumberland Cave, Maryland. U. 8. Nat. Mus. bull. 171, pp. 1-99, figs. 50, 
pls. 1-10, tables 25. May 5, 1938 
GILLBERG, Eric. Alghoppet. Sv. Jagareforb. Tidskr., vol. 76, no. 3, pp. 82-84. 1938. 
GotpMaNn, E. A. A substitute name for Felis concolor youngi. Proc. Biol. Soc. Wash- 
ington, vol. 51, pp. 63-64. March 18, 1938. (Felis concolor stanleyana.) 
List of the gray foxes of Mexico. Jour. Washington Acad. Sci., vol. 28, no. 
ll, pp. 494-498. November 15, 1938. (New: Urocyon cinereoargenteus 


colimensis, U. c. orinomus.) 
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GotpMaN, E.A. Anew woodrat of the genus Hodomys. Jour. Washington Acad. Sci., 
vol. 28, no. 11, pp. 498-499. November 15, 1938. (New: Hodomys alleni 
guererensis.) 

A new pocket gopher of the genus Zygogeomys. Proc. Biol. Soc. Washington, 
vol. 51, pp. 211-212. December 23, 1938. (New: Zygogeomys trichopus 
tarascensis. ) 

Gooprum, Puiz. Squirrel management in East Texas. Trans. 3rd. North Amer 
Wildlife Conf., pp. 670-676. 1938 

GorHAM, FRANK, AND ANDREW Conway Ivy. General function of the gall bladder 
from the evolutionary standpoint. Field Mus. Nat. Hist., Zool. ser., vol 
22, no. 3, publ. 417, pp. 159-213, tables 16. June 21, 1938 

GRANGER, WALTER. Memorial to Frederick Brewster Loomis. Proc. Geol. Soc 
Amer. 1937, pp. 173-182, pl. 4. June, 1938. 

Green, R. G., C. L. Larson, anp D. W. Matuer. The natural occurrence of shock 
disease in hares. Trans. 3rd. North Amer. Wildlife Conf., pp. 877-881. 1938 

Grecory, Tappan. Lionin the Carmens. Chicago Nat. (Chicago Acad. Sci.), vol. 1, 
no. 3, pp. 70-81, 110-120, illus. 1938. (Felis concolor stanleyana in Coahuila, 
Mexico.) 

Grecory, Witt1AM K., anp Mito Hetiman. The evidence of the dentition on the 
origin of man. Early Man, edited by G. G. MacCurdy, Lippincott & Cx 
London, pp. 243-256, figs. 38-42, pls. 20-21 1937 

Grotn, WERNER. Vergleichend-anatomische Untersuchung zur Frage der Entstehung 
des Warzenfortsatzes beim Menschen und den Menschenaffen. Gegenbaurs 
Morphol. Jahrbuch, Leipzig, vol. 79, no. 4, pp. 547-597, figs. 8, tables 8. 1937 

Guat, Kar! Die Entwicklung der Schneidezihne der Nagetiere unter besonderer 
Beriicksichtigung der Kapillaren. Gegenbaurs Morphologisches Jahrbuch 
Leipzig, vol. 77, no. 3, pp. 382-399, figs. 6. May, 1936. 

Gururie, Mary JANE, AND KATHARINE Rosetta JErrers. A cytological study of the 
ovaries of the bats Myotis lucifugus lucifugus and Myotis grisescens. Jour 
Morph., vol. 62, no. 3, pp. 523-557, figs. 6, pls. 1-4. May, 1938 

Haut, E. RaymMonp. Notes on the spotted skunks (genus Spilogale), with accounts 
of new subspecies from Mexico and Costa Rica. Ann. & Mag. Nat. Hist., 
ser. 11, vol. 1, no. 5, pp. 510-515. May, 1938 

HALTENORTH, THeopor. Die verwandtschaftliche Stellung der Grosskatzen zuein- 
ander vii. Zeitschr. f. Siugetierkunde, vol. 12, pp. 97-240, pls. 4-14. July 
1, 1937 

Hamitron, W. J., Jr. The conservation of the nation’s fur resources. Trans. 3rd 
North Amer. Wildlife Conf., pp. 518-523. 1938 

Research needs in mammalogy. Trans. 3rd. North Amer. Wildlife Conf., 
pp 695-698 1938 


Our fur-bearers—a vanishing national resources gull. New York Zool. Soc 
vol. 41, no. 3, pp. 94-101, illus. May-June, 1938 
HAMLET r,G W. D teproductive cycle of the coyote, reviewed by Chas. E. Ke llogg 


Trans. 3rd. North Amer. Wildlife Conf., pp. 524-526. 1938 
Harpy, Ross. Extension of ranges of the prairie-dogs of the genus Cynomys in Utah 
Proc. Utah Acad. Sci., Arts, & Letters, vol. 14, pp. 197-198. November, 1937 
Harris, WiLu1AM P., Jr., AND Poitiep HeRsHKOviTz. Two new squirrels from Ecuador 
Occas. Papers Mus. Zool. Univ. Michigan, no. 391, pp. 1-6. November 10, 
1938. (New: Sciurus gerrardi imbaburae, S. candelensis carchensis.) 
Hartman, Cart G. Alleged birth of triplets in the rhesus monkey. Science, n. s., 
vol. 87, no. 2268, p. 552. June 17, 1938. 
HartTMan, Cari G., AND CHARLES SmitH. Non-effect of irradiation of the hypophysis 
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in sterile monkey females. Proc. Soc. Exper. Biol. & Med., vol. 39, pp. 
330-332, table 1. 1938. 

Heiter, O. Vierlinge einer Kuh. Tierarztliche Rundschau, p. 922. 1937. 

HENDRICKSON, GEorRGE O, Winter food and cover of Mearns cottontail. Trans. 3rd. 
North Amer. Wildlife Conf., pp. 787-793. 1938. 

Hertner, Wu. G. Notes sur les mammiféres de |’tle Dickson, les parties N. O. de 
Talmyr et la mer de Kara. Archiv. Musée Zool. Univ. Moscou, vol. 3, 
pp. 1-23. 1936. (In Russian.) 

Notes on Gerbillidae (Mammalia, Glires). Remarks on a new species of 
Meriones from Turkestan and on the systematic position of the gerbils 
belonging to the Meriones persicus-Group gull. Soc. Nat. Moscou, sect 
Biol., vol. 46, no. 4, pp. 189-193. 1937. (In Russian with English summary. 
New: Meriones zarudnyi, Parameriones subgen. nov. for Meriones persicus 
Blanf.) 

Sur la variabilité géographique de Diplomesodon pulchellum Licht. (Mam- 
malia, Soricidae) 3ull. Soe. Nat. Moscou, Sect. Biol., vol. 47, no. 2, pp 
165-166. 1938. (In Russian with French résumé. New: Diplomesodon 
pul hellum pallid is.) 

Hersuxkovirz, Pair. A review of the rabbits of the Andinus group and their dis- 
tribution in Ecuador. Occas. Papers Mus. Zool. Univ. Michigan, no. 393, 
pp. 1-15, map. December 1, 1938. (New: Sylvilagus andinus carchensis, 
S. a. chotanus.) 

Hicks, LAWRENCE | The status of game mammalsin Ohio. Trans. 3rd. North Amer. 
Wildlife Conf., pp. 415-420. 1938 

HoocEerRwerr, A Honderd uren de ‘“‘ongeziene’’ gast der bantengs in Oedjoeng- 
Koelon. ‘De Tropische Natuur’’, jaargang 27, no. 2, pp. 25-35, figs. 7; no. 
3, pp. 39-47, figs. 7; no. 4, pp. 64-72, figs. 6; no. 5, pp. 77-86, figs. 6. 1938 
(Bos sondaicus in Javan game preserve.) 

Hooren, Earnest A. The simian basis of human mechanics or ape to engineer. An- 
tiquity, Gloucester, vol. 12, no. 46, pp. 196-209. June, 1938 

Horn, E. | Some wildlife-forest relationships. Trans. 3rd. North Amer. Wildlife 
Conf., pp. 376-380. 1938 


Howe.tt, A. Brazier. Gross Anatomy; A brief systematic presentation of the 
macroscopic structure of the human body. D. Appleton-Century, New 
York and London, pp. vii + 403, figs. 56. March 25, 1939. (Includes some 
comparative anatomy.) 

Huestis, R. R Ivory, ¢ 


1 feral mutation in Peromyscus. Jour. Heredity, vol. 29, 
no. 6, pp. 235-237. June, 1938 


Hury, Laurence M. A new form of Perognathus formosus from the Mohave Desert 
region of California. Trans. San Diego Soc. Nat. Hist., vol. 9, no. 8, pp. 
3 November 21, 1938 (New: Perognat! is formosus mohavensis. ) 

Hucvures, A. Le campagnol de Lavernede en Camargue 3ull. Soc. Nat. d’Acclimat., 
pp. 175-176. May-June, 1938 

IcHac, Prerri Les gorilles. La Nature, no. 3025, pp. 300-305, illus. May 15, 1938 

INcaALLs, ALBERT G. Homalodotherium for short. Sci. Amer., vol. 156, no. 6, p. 377, 
illus. June, 1937 

Iz1n1, Syoz1. Uber den Zahnkeim M; (= m}) und das os sacculi dentis von Desmostylus 


japonicus Proc. Imp. Acad. Tokyo, vol. 14, no. 6, pp. 225-230, figs. 6. 
June, 1938 
IzquierDo, Jost. Nouvelle interprétation embryologique de l’os sacrum. Archiv 


Anat. Hist. et Embryol., Strasbourg, vol. 2, nos. 1-3, pp. 1-14, figs. 5. 1936. 
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Jann, GuNNAR, JoHAN Hyort, AND Haratp B. Pavutsen. International whaling 
statistics. XI. Norske Hvalrids Statistiske Publikasjoner, Oslo, pp. 1 
36, tables a-—p, & 1-10. June 2, 1938. 

KNeEsE, Kart Hernricu. Das Kopfgelenk der aquatilen Siugetiere. Gegenbaurs 
Morphologisches Jahrbuch, Leipzig, vol. 78, no. 3, pp. 134-376, figs. 46 
October, 1936 

KoOENIGSWALD, G. H. R. von. A review of the stratigraphy of Java and its relations 
to early man. Early Man, edited by G. G. MacCurdy, Lippincott & Co., 
London, pp. 23-32, pls. 1-2. 1937 

Kormos, THEopor. Zur niheren Kenntnis der oberpliocinen Bisamspitzmiuse Siidun- 
garns. Festschr. zum 60 Geburtstage E. Strand, Riga, vol. 4, pp. 163-180, 
figs. 5 May 28, 1938 

KorscuHEtr, | Uber einen Oberarmbruch des Rehes. Zool. Anz., vol. 122, nos. 11-12, 
pp. 303-307, figs. 2. June 5, 1938 

Krerzor, M Die Raubtiere von Gombaszég nebst einer Ubersicht der Gesamtfauna 
(Ein Beitrag zur Stratigraphie des Altquartaers.) Annales Musei Nat 
Hungarici, Budapest, 1937-38, Pars Mineral., Geol., Palaeont., vol. 31 
pp. 88-157, figs. 5, tables 3, pls. 3. January 1, 1938. (New: Crocidura 
obtusa, Allohippus for Equus stenonis Cocchi, Hemionus (nomen nudum), 
‘‘Pliomys’’ progressus, Leo gombaszégensis, Leontoceryx bessarabiae, Miopan- 
thera for M. lorteti (Gaillard), Eofelis for EZ. edwardsii (Filhol), Sansanailurus 
for Felis hyaenoides Lartet F. tetraodon Blainville, Promeganteron for 

Felis ogygia Kaup, Toscanosmilus, T. cuvieri for Val d’Arno Megantereontid 

(nomen nudum), Abelia for A. pe ntelica ( ‘Felis leiodon’’ Abel, 34, p. 136, 

fig. 125 Pontosmilinae, Pseudaelurinae, Parapseudailurus khomenkoi for 

‘*Macha rodus part ul is’’ Khomenko from Taraklia: Pike rmia for P part 


(Hensel), Vishnusmilus for Sansanosmilus rhomboidalis Pilgrim, Palhyae na 


ula 


h ingarica (nomen n idum), Protictitherium for He rpe sles crassu Filhol, 

Hyae nictitherium for Ictitheriun hyaenoide Zdansky, Plioviverrops for 

““Ictitherium’’d’orbiqnyi Gaudry, Sinictitherium for Ictitherium  sinense 
Zdansky, Miohyaena for Progenetta certa F. Major and Progenetta incerta 
Deperet nec Lartet, Lycyaenops, L. rhomboideae, Pliohyaena for H. arverensis 
Croizet et Jobert, Xenohyaena, X. csdkvdrensi 4dcrocuta praecursor, Ad- 
crocuta for Hyaena eximia Roth et Wagner, Pachycrocuta for Hyaena breviros- 
tris (Aymard), Percrocuta for Hyaena carnifex Pilgrim, Percrocuta pilgrim 
*liocrocula for Hyaena perrier Croizet et Jobert,. Pachycrocuta robusta 
progressa, Xenictis for Pannonictis pilgrimi Kormos, Rus¢ inalo pe x for J ul pe 8 
donnezani Deperet, ‘‘Canis’’ gigas, Xenocyon, X. lycaonoides, Ursus etruscus 
gombaszégensis, Macrohippus, M. improvisus, M. sylvarum 

Kroon, Curistian. Zur Morphologie der Primatenmilz. Anthrop. Anz., Stuttgart, 
Jahrg. 13, nos. 1-2, pp. 89-100, figs. 20. 1936 


KupacsKa, A. Pathologische Untersuchungen an Ungarlindischen Versteinerungen 
VIII. Pathologisch veriinderte Metapodien und Phalangen plistoziine! 
Raubtiere. Palaeobiologica, Wien-Leipzig, vol. 6, pt. 2, pp. 214-229, pls 
16-17. 1938 

Kuropa, NaGcamicui. Ochotona h. yoshikurai of Saghalien in captivity. Syokukutu 
oyobi Dobutu (Botany and Zool.), vol. 6, no. 4, pp. 137-138, figs. 3. April 1, 
1938. (Japanese only.) 


Young Yezo brown bear with a white collar. Syokukutu oyobi Dobutu (Bot- 


any and Zool.), vol. 6, no. 5, pp. 119-120, 1 fig. May 1, 1938. (Japanese 
only.) 
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Kvuropa, Nacamicat.. Formosan bats. Syokukutu oyobi Dobutu (Botany and Zool.), 
vol. 6, no. 6, pp. 113-116. June 1, 1938. (Japanese text. Rhinolophus 
monoceros Andersen, Pipistrellus tralatitius abramus, Miniopterus schreibersii 
japoniae Thomas.) 

A list of the Japanese mammals. Privately published, Tokyo, pp. 1-122. 
June, 1938. 

Kusuner, H. F. Composition of blood in camels in relation to the working ability of 
these animals. Comptes Rendus Acad. Sci. URSS, vol. 18, no. 9, pp. 681 
684 1938 


ACASSAGNE, A., AND W. Nyxa. La cortico-surrénale de |’époophore, orange constant 


chez la lapine. Comptes Rendus Soc. Biol. Paris, vol. 121, no. 2, pp. 95 
96. January 11, 1936 
LAMBERTON, C. Contribution A la connaissance de la faune subfossile de Madagascar. 


Note III. Les Hadropitheques. Bull. Acad. Malgache, n. s., vol. 20 
pp. 127-170, figs. 13, pls. 7. 1937 
Dentition de lait de quelques lémuriens subfossiles malgaches. Mammalia, 
Paris, vol. 2, no. 2, pp. 57-80, pls. 3-9. June, 1938 
LAUDERMILK, J. D., AND P. A. Munz. Plants in the dung of Nothrotherium from 
tampart and Muav Caves, Arizona. Carnegie Inst. Washington, publ. 
487 (Contr. Palaeont.), pp. 271-281, fig. 1, tables 1-3, pls. 1-11. May 6, 1938. 
LAUPRECHT, Uber die Vererbung der Schweinefarben in Rassekreuzungen. Der 


’ 


Forschungsdienst, Berlin, n. F., vol. 1, no. 3, pp. 205-217, tables. February 
1, 1936 

LepungE, E. K. Sarcoptic mange in a wild red fox. Amer. Fur Breeder, vol. 11, no 
1, p. 38. July, 1938. 

LeIsTeER, CLAUDE W Antelopes in retrospect. Bull. New York Zool. Soc., vol. 41, 
no. 3, pp. 75-93, illus. May-June, 1938 

Leoro.p, Apo, W. P. Taytor, R. Bennitr, anpD H.H. CuHapman. Wildlife research 

Trans. 3rd. North 


is it a practical and necessary basis for management? 
Amer. Wildlife Conf., pp. 42-55. 1938 

Lerarp, Errenne. Hairless Siamese cats. Jour. Heredity, vol. 29, no. 5, pp. 173 
175, illus. May, 1938 

Leve, Pau! Gebissuntersuchungen an Funden von Equiden vorgeschichtlicher Zeit 
im Vergleich mit Gebrauchspferden. Deutsche Tierirztliche Wochenschrift, 
Hanover, Jahrg. 46, no. 5, pp. 71-76, fig. 10. 1938 

LirrLesouns, R. T. The bush by night. The Victorian Naturalist, Melbourne, vol 
55, no. 1, pp. 3-11, illus, pl. May, 1938 

LONNBERG, Ernar. Grisévalen, Eschrichtius (Lilljeborg) och Grivalen, Rhachianectes 
glaucus Cope Fauna och Flora, vol. 33, pt. 3, pp. 97-103 1938 (The 
name Eschrichtius takes the place of Rhachianectes for the gray whale.) 

Notes on the skeleton of Prodelphinus graffmani Lénnb. Arkiv Zool., Stock- 
holm, vol. 30A, no. 20, pp. 1-21, fig. 7. 1938. 

Lorez, Cantos ZinsErR. El Venado. DiferentesClases. Su Caza y Aprovechamiento 
Proteccion a la Naturaleza, Mexico City, vol. 1, no. 2, p. 13. November, 
1935. (A brief account of the white-tailed deer in Mexico.) 

LoukasHKIn, A. 8S. Some observations on the remains of a Pleistocene fauna and of 
the Palaeolithic age in Northern Manchuria. Early Man, edited by G. G. 
MacCurdy, Lippincott & Co., London, pp. 327-340, figs. 53-54, pl. 22. 1937. 

Lyon, GrercHen M. Megalonyx milleri, a new Pleistocene ground sloth from Southern 
California. Trans. San Diego Soc. Nat. Hist., vol. 9, no. 6, pp. 15-30, figs. 
7, pl. 1, tables 3. November 21, 1938. (New: Megalonyz milleri.) 
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Mann, Witt1aM M. Monkey folk. With [16] paintings from life by Elie Cheverlange. 
Nat. Geogr. Mag., vol. 73, no. 5, pp. 615-656, illus. May, 1938. 
MARINELLI, WILHELM. Der Schiidel von Smilodon, nach der Funktion des Kieferap- 
parates analysiert. Palaeobiologica, Wien-Leipzig, vol. 6, pt. 2, pp. 246 

272, figs. 3, pl. 20. 1938. 

Martin, A. C. Identification of plant items in food studies. Trans. 3rd. North 
Amer. Wildlife Conf., pp. 805-806. 1938. 

Marruews, L. Harrison. The sei whale, Balaenoptera borealis. Discovery Reports, 
Cambridge, England, vol. 17, pp. 183-290, pls. 18-19. June, 1938 
Matruey, Ropertr. Contribution nouvelle A l’étude des hétérochromosomes chez 
les mammiféres, et singuliérement chez les rongeurs. Jour. Genetics, vol 

36, no. 1, pp. 73-102, figs. 6, pls. 3-7. May, 1938. 

McCurcuen, A. A. Preliminary results of wildlife census based on actual counts as 
compared to previous estimates on national forests, Region 2. Trans. 3rd 
North Amer., Wildlife Conf., pp. 407-414. 1938. 

McCrapy, Epwarp, Jr. The embryology of the opossum. Amer. Anat. Memoirs, 
no. 16, 234 pp., illus. October, 1938. 

McGrew, Pavut O. Dental morphology of the Procyonidae with a description of 
Cynarctoides, gen. nov. Geol. Ser. Field Mus. Nat. Hist., vol. 6, no. 22, 
pp. 323-338, figs. 85-94. October 31, 1938. (New: Cynarctoides for Cyn- 
arctus acridens Barbour and Cook.) 

McKenney, F.D. Malignant edemaindeer. Trans. 3rd. North Amer. Wildlife Conf., 
pp. 886-889. 1938. 

Merriam, Joun C. Introductory remarks. Early Man, edited by G. G. MacCurdy, 
Lippincott & Co., London, pp. 19-22. 1937. 

Mertz, Incesorc. Eine neue Method der Lungenvolumenmessung bei Siugetieren 
Zool. Jahrb., Abt. f. Anat. u. Ont. der Tiere, Jena, pp. 347-370, figs. 11 
July 12, 1938. 

Miutis, E. M. European and American methods of rat control. U. 8. Biol. Surv 
Wildlife Research and Management Leaflet BS-113, pp. 6. May, 1938 

Protecting orchard trees from deer. U.S. Biol. Surv. Wildlife Research and 
Management Leaflet BS-117, pp. 1-5, pl. 1. June, 1938. 

Monr, Erna. Biologische Beobachtungen an Solenodon paradorus Brandt in Gefan- 
genschaft. IV. Zool. Anz., vol. 122, nos. 5-6, pp. 132-143, figs. 9. May 1, 
1938. 

Morosan, Nic. N. Dinotheridés de Bessarabie. Contribution a l’étude de la dentition 
et de la distribution paléogéographique des Dinotheridés de Roumanic 
Ann. Sci. Univ. Jassy, vol. 22, pp. 256-279, figs. 2, pls. 2-3. February, 1936 

Nicuot, A. A. Experimental feeding of deer. Univ. Arizona, Tech. Bull. no. 75, 
pp. 39, illus. June 15, 1938. 

NickELs“Nn, H.C. Mountain caribou (Rangifer montanus) in the state of Washington 
Murrelet, vol. 19, nos. 1-2, p. 19. January-May, 1938. 

NrxouayEv, N.I. L’fge dela “faune volgienne’’ quaternaire des mammiféres. Bull. 
Soc. Nat. Moscou, n. s., vol. 45, (sect. géol., vol. 15, no. 6), pp. 487-516, 
figs. 10. 1937. (In Russian, with French résumé.) 

Norman, J. R., anp F. C. Fraser. Giant fishes, whales and dolphins. Putnam, 
London, pp. xiii + 361, figs. 94, pls. 8. September, 1937. 

Oakey, Kenneru P., anp Mary Leakey. Report on excavations at Jaywick Sands, 
Essex (1934), with some observations on the Clactonian Industry, and on 
the fauna and geological significance of the Clacton Channel. Proc. Prehist 
Soc. Cambridge for 1937 (July-Dec.), n. s., vol. 3, pt. 2, pp. 217-260, figs. 11, 
pl. 19. 1938. (Mammalian fauna, pp. 243-251.) 
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OBERRANSLEY, F. R. Spring elk observations. Nature Notes, Yellowstone Nat. 


OBER 


Park, vol. 15, nos. 5-6, pp. 21-23. May-June, 1938. 

A death trap. Nature Notes, Yellowstone Nat. Park, vol. 15, nos. 5-6, pp. 
23-24. May-June, 1938. (Elk, moose and the like trapped in quaking 
bog spring ) 

Bull elk trapped in peculiar granite structure. Nature Notes, Yellowstone 
Nat. Park, vol. 15, nos. 5-6, pp. 25-26. May-June, 1938 

MAIER, Huco. Quartirprobleme in Oberitalien und Toscana. Forschungen und 

Fortschritte Berlin, Jahrg. 13, no. 10, pp. 121-123. April 1, 1937. 
awa, TeE1zo. Studien tiber die Zahnwale in Japan, insbesondere iiber die vier bei 
uns bisher unbekannten Gattung Tursiops, Steno, Pseudorca, und Mesoplodon. 
Arbeiten aus dem Anatomischen Institut der Kaiserlich-Japanischen Uni- 
versitiit zu Sendai, Heft 21, pp. 173-218, pls. 14. May 30, 1938. (Photo- 
graphs of heads of Steno rostratus, Pseudorca crassidens, Mesoplodon 
' 


“eT TO 

EV, S. I. Materials on the systematic of the Palearctic susliks. Memorial to the 
Academician Michael Menzbier (published in book form by the Acad. Sci 
USSR, Moscou, 1937), pp. 317-337. 1937. (In Russian with English sum- 





wi, C. pygmaeus kalabuchovi, C. eversmanni 
ante ( 1? n 
HAM, FR ip E. M. K. Geriin A note on the histol- 
ory hypophysis of the manatee (T'’richechus in- 
’ at , no. 1, pp. 27-32, figs. 2. May 25, 1938 
O. W. Sucking lice (Anoplura) on marmots. Jour. Parasitology, vol. 24, no. 
3, p. 281. June, 1938 
HERMAN |] Deer tagging and population studies in Minnesota. Trans. 3rd 
North Amer. Wildlife Conf., pp. 280-286. 1938 
orTH. W. F. I The place of Hon loen among fossil men. Early Man, 
edited by G. G. MacCurdy, Lippincott & Co., London, pp. 349-360, pls 
25-26. 1937 (-Homo sapiens fossilis 


Henry Farrrietp. Eighteen principles of adaptation in alloiometrons and 





aeobiologica, Wien, vol. 6, pp. 273-302, figs. 12, tables 3 


Witrrep H. A new woodrat from Mexico. Field Mus. Nat. Hist., Zool 
ser vol. 20, no. 35 pp 475-476 December 31, 1938 (New: Hodomys 


'WALD, WILHELM. Mathetische Farbenlehre. Verlag Unesma G. m. b. H., Leipzig, 


vol. 1, pp. v-vii + ix-xii + 1-165, figs. 42. 1930 

J. C., 8. B. Locke, 8. H. McCrory, anp G. W. Gress. What is or should be 
the status of wildlife as a factor in drainage and reclamation planning? 
Trans. 3rd. North Amer. Wildlife Conf., pp. 109-125. 1938 

Barry C. Deer weights and measurements on the Allegheny National Forest 
Trans. 3rd. North Amer. Wildlife Conf., pp. 261-279. 1938 

I Contribution 4 la paléontologie du chien: Chien gallo-romain de la Char- 
ente. Bull. Soc. Anthropol., Paris, vol. 7, ser. 8, pp. 1-17, figs. 16. 1936. 


PEAR Joun. Identifying tooth marks of some northeastern animals on forest 
vegetation. Trans. 3rd. North Amer. Wildlife Conf., pp. 690-694. 1938 
Pearse, A. S. Fauna of the caves of Yucatan. Carnegie Inst. Washington, publ. 


491, pp. iii + 304, figs. 78. June 15, 1938. (Recent mammals from Yucatan 
caves, pp. 301-304 
A. E. The weight of rats. Naturalist, London, no. 977, p. 181. June, 1938. 
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Perkins, 8. E., Il]. Lasiurus cinereus. Proc. Indiana Acad. Sci., vol. 47, p. 229, 
fig. 1938. 

Perers, Nicouaus. Uber die Ernihrung der siidlichen Bartenwale. Natur und Volk, 
Frankfurt a. M., vol. 68, no. 3., pp. 124-130, figs.8. March 1,1938. (Stomach 
of blue whale contained more than a ton of krill, Euphausia superba.) 

Perit, G. Vertébrés de l’Ennedi (Matériaux de la Mission d’études de la Biologie des 
acridiens). Bull. Soc. Hist. Nat. de l’Afrique Nord, Algiers, vol. 27, pp. 
392-405. 1937. 

Perit, Marce.. Recherches sur |’ostéologie de la téte des Equidés. Pts. 1-4. Revue 
Méd. Vét. Toulouse, vol. 89, pp. 324-346, figs. 1-10, tables 8. June, 1937. 

Recherches sur |’ostéologie de la téte des Equidés. Pts. 5-11. Revue Méd. 
Vét., Toulouse, vol. 89, pp. 398-419, figs. 11-13, tables 9-12. July, 1937 

Pitpitcu, Puruir. Badgers we have known. 1. The lawn-keeper. The Countryman, 
Idbury, Kingham, Oxfordshire, vol. 17, no. 1, pp. 173-174. April-June, 1938. 

Pocock, R. I. The jackals of 8. W. Asia and S. E. Europe. Proc. Zool. Soc. London, 
1938, vol. 108, ser. B, syst. & morph., pp. 37-39. April, 1938. 

Poisson, R., anp P. Pesson. A propos d’une Taupe A fourrure isabelle et yeux noirs, 
recueillie aux environs de Rennes. Bull. Soc. Sci. Bretagne, Rennes, vol. 
14, nos. 3-4, année 1937, pp. 183-185. May 30, 1938. 

Presentation d’un ‘‘Roi de chats’’ observé a Rennes. Bull. Soc. Sci. Bretagne, 
tennes, vol. 14, nos. 3-4, année 1937, pp. 186-188, fig. 1. May 30, 1938. 
(Seven kittens with entangled umbilical cords.) 

Poote, Eart L. Weather and wild life. Frontiers, Philadelphia, vol. 2, no. 4, pp. 
111-114, illus. April, 1938. 

Porte, O. Quelques points particuliers du cycle oestrien du cobaye. Revue Suisse 
Zool., vol. 45, no. 17, pp. 451-457, fig. 1. May, 1938. 

Portevin, G. Lesroisde rats. La Terre et la Vie, vol. 8, no. 1, pp. 28-29. January- 
February, 1938. (As many as seven individuals with entangled tails.) 

Portier, Pauyt. Recherches de Physiologie comparée faites 4 bord de la Princesse 
Alice II. Recherches chimiques sur le sang et les ferments du sang des 
animaux marins (Sucre du sang.-Monobutyrase.- Glycolyse). Résultats 
Campagnes Sci. accomplies sur son yacht par Albert I* Prince souverain de 
Monaco, fase. 98, pp. 57-69. 1938 

Recherches de Physiologie comparée faites 4 bord de la Princesse Alice. III 
Ferments du tube digestif des animaux marins. Recherches sur les ferments 
solubles du tube digestif de Phoca barbata. Résultats Campagnes Sci 
accomplies sur son yacht par Albert I* Prince souverain de Monaco, fasc 
98, pp. 70-71. 1938. 

Recherches de Physiologie comparée faites 4 bord de la Princesse Alice. IV 
Varia—Température des pinnipédes. Résultats Campagnes Sci. accomplies 
sur son yacht par Albert I* Prince souverain de Monaco, fasc. 98, pp. 71-72, 
table. 1938 (35.6° to 36.2°.) 

techerches de Physiologie comparée faites 4 bord de la Princesse Alice. IV. 
Varia—Observations faites au Spitzberg sur un jeune phoque. Le sommeil 
des Mammiféres marins. Résultats Campagnes Sci. accomplies sur son 
yacht par Albert I* Prince souverain de Monaco, fasc. 98, pp. 81-84. 1938. 

Recherches de Physiologie comparée faites A bord de la Princesse Alice. IV 
Varia—Température des cétacés Résultats Campagnes Sci. accomplies 
sur son yacht par Albert I* Prince souverain de Monaco, fasc. 98, pp. 72-73, 
table. 1938. (Orca gladiator, temperature 36.4° to 36.9°C.) 

Recherches de Physiologie comparée faites A bord de la Princesse Alice. IV. 
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Varia—Mécanisme de la formation du ‘‘Souffle’’ des cétacés Résultats 








i 
Campagnes Sci. accomplies sur son yacht par Albert I* Prince souverain 
de M », f 98. pp. 79-81 1938 
Ports, Mertin K. Observations on diseases of bighorn in Rocky Mountain National 
Par Tr: 3rd. North Ar r. Wildlife Conf.. pp 893-897. 1938 
Pp , SH. Pa , { . | feet Jour. Bombay Nat. Hist. Soc., vol. 40, 
| 
10. 2. p. 32 Ser } 1938 
PREs? L, C. ¢ A survey of the deer situation in Zion Canyon, Utah. Proc. Utah 
Acad. Sei., Arts & Letters, vol. 15, pp. 107-110. June, 1938 


Py W. P. Change raiment nd tl meaning. Illus. London News, vol 
192. 1 3150. p. 32. Januarv 1. 1938 Seasonal changes in color and coat.) 


Emergent evolut Illus. London N vol. 192, no. 5135, p. 125, figs. 3 


1, pp. 5-8 Ay 938 
A. P. Sur la y tion des J glareolus Schreb. en Sibérie 
Bull. S Nat. Mos u, sect. | I oe 17, no. 2 pp 174-176 1938 
RED PIERI La formul hror miale chez sept espéces de Muscardinidae et 
M t Revue § Zoo!) Ann. Soc. Zool. Suisse et 
M Hist. } G 7, pp. 239-383, figs. 72. March, 1938 
, Br | I s re itoda) from the det 
I } Jour. Par tology 24,1 3, pp. 245-248. June, 1938. (From 


WALTH! Sur l’évolution d rveau de la Chévre naine. Bull. Mus. Nat 

Hist. Nat. Par r. 2, 1 10, r 1, pp. 355-360, table May, 1938 
Ror Ay Descriptions of 1 fort mammals. Ann. Transvaal Mus., 
2, pt. 2, pp. 231-245. October 31, 1938. (New: Macrosceldes {sic 


/ ley , Cur , ata karaser Canloaale ca dasilvai 


Heterohura ischii_tsumeber Paraxerus cepapi tsumebensis, Helio- 
- Gl a ee Claviglis schneideri 

( ee. eieatiien f! ws de i. Tatera schinei waterbergensis, Petro- 
Jeti } nama ? waterbergensis, Sac- 

angolae, I cunealis quinasensis, Petromys typicus 


lhoeke? P. t. kob , P_ t. barbier P. t. ausen P. t. nama- 
osensis. P. c. filz- 





; > wn call ‘eaeaiil P. white Rhynchogale melleri langi, 


{ ethon lindo Gramn / Linder G. vumbaensis. ) 
DE, P. Catalogue des types de mammiféres du Muséum National d’Histoire Natur- 
ell Ordre des primat sous-ordre des simiens. Bull. Mus. Nat. d’Hist 


Nat., Paris, ser. 2, vol. 10, no. 3, pp. 202-251 March, 1938 
Etude d’une collection de mammiféres de l’Ecuador oriental (Mission Flor- 





| ( di 
no Bu Mus. Nat. Hist. N is, ser. 2, vol. 10, pp. 243-346. 1938. 
Sur la repartition géographique de la Pachyure etrusqu Bull. Soc. Zool. 
France vo 63. n l, pp 20-23 1938 


LOMAN, F., and J. Boucuer Les Mammiféres stampiens du Bassin de Roanne (Loire). 
1. Anthracotherium bumbachens« Trav. Lab. Géol. Fac. Sci. Lyons Univ., 
no. 29, Mén 24, pp. 1-41 figs. 13 pls 1-4 1936 








276 JOURNAL OF MAMMALOGY 


Rosgevear, D. R. The antelopes of Nigeria. (Contributions to the natural history 
of Nigeria: Mammals 10, cont.) Nigerian Field, vol. 7, no. 2, pp. 52-53. 
April, 1938 

tusconi, Carwos. Bibliografia. Periodo 1927-1937. Buenos Aires, Argentina, pp 
12. 1938 

SAcuix, Sd. Ovaries of gorilla, chimpanzee, orang-utang and gibbon. Carnegie 
Inst. Washington, publ. 496 (Contrib. Embryol. no. 165), pp. 181-189, table 1, 
pls 1-5 May 31, 1938. 

SanBorn, Cotin CAMPBELL. Baboons—monkeys which have abandoned trees for life 
on the ground. Field Mus. News, vol. 9, no. 5, pl. 1. May, 1938. 
Notes on neotropical bats. Occas. Papers, Mus. Zool. Univ. Michigan, no 
373, pp 5 May 26, 1938 

Saunpers, A. With a camera in the Antarctic. The Photographic Jour., vol. 78, 
pp. 164-173, illus. April, 1938. (Photos of sperm whale, blackfish, elephant 
seal 

Sawaya, Pavuto. Sobre o ‘Piolho da Baleia’’ (Cyamus ovalis e C. erraticus Roussel de 
Vauzéme 1834) sol. Fac. Phil., Sci., Letr. Univ. S. Paulo, IV, Zoologia, 
no. 2, pp. 197-268, pls. 30-38. 1938 

ScuArer, ERns1 Zusammenfassung einiger wissenschaftlicher Ergebnisse der zwei- 
ten Dolan-Expedition (Academy of Natural Sciences, Philadelphia) nach 
Ost- und Zentraltibet. Forschungen und Fortschritte, Berlin, Jahrg. 14, 
no. 4, pp. 43-45, figs. 6. February 1, 1938 

ScHARRER, ERNs1 Kleine Waljagd in Kanada. Natur und Volk, Frankfurt a. M., 
vol. 68, no. 3, pp. 130-140, figs. 16. March 1, 1938. (White whale fishery at 
Pointe Lebel, lower St. Lawrence River.) 

Scuerrer, THro H Pocket mice of Washington and Oregon in relation to agricultur 
U. S. Dept. Agric., Tech. Bull. no. 608, pp. 1-16, fig. 1, pls. 1-5, tables 3 
March, 1938 


Scnerrer, Vicror B. Notes on wolverine and fisher in the State of Washington 


Murrelet, vol. 19, nos. 1-2, pp. 8-10. January-May, 1938 

ScuenMer, 8., and A. Kaemprrer. Die Blutgruppen des Pferdes und ihre praktische 
Jedeutung terliner Tierirztliche Wochenschrift, no. 9, pp. 145-146, 
fig. 1 February 28, 1936 

ScuHiLuine, Ek. A. Management of whitetail deer on the Pisgah National Game Preserve 
(summary of five-year study). Trans. 3rd. North Amer. Wildlife Conf., 
pp. 248-255. 1938 


ScuLaikser, Ertcu M. The living dead. Little rat-like patriarchs from the jungles 
of the Far East that creep before us as living images of our forefathers 
Natural History, New York, vol. 41, no. 3, pp. 203-211, illus. March, 1938 
(Ptilocercu living ancestor of man.) 

Scumip, Bastian. Zur Psychologie des Dingo (Canis dingo Bich.) Natur u. Volk, 
Frankfurt, vol. 68, no. 5, pp. 205-215, figs. 17. May 1, 1938 

Scumipr, | Uber die Zucht des Marderhundes. Deutsche Pelztierziichter, Berlin 
12. Jahrg., nos. 11-12, pp. 235-237, 1 fig. June 1-15, 1937. (Nyctereutes 
procyonoide " 

CHMIDTGEN, Orro. Abnorme Geweihe aus dem Mosbacher Sand. Palaeobiologica, 
Wien-Leipzig, vol. 6, pt. 2, pp. 334-339, pl. 21-22. 1938 

ScHREIBER, Hans. Die Extrembewegungen der Schimpansenhand. Gegenbaurs 
Morphol. Jahrbuch, Leipzig, vol. 77, no. 1, pp. 22-60, figs. 11. February, 
1936 

Scuuurz, C. Bertranp. The Miocene of Western Nebraska. Amer. Jour. Sci., ser. 
5, vol. 35, no. 210, pp. 441-444. June, 1938. (List of fossil mammals.) 
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Scuwarz, Witty. Die Sternaldriise bei den Klammeraffen, Ateles. Gegenbaurs 


Morphol. Jahrbuch, Leipzig, vol. 79, no. 4, pp. 600-633, figs. 22. 1937 


SeaMAns, Rocer. The relation of the whitetail deer to habitat in Windham County, 


Vt. Trans. 3rd. North Amer. Wildlife Conf., pp. 243-247. 1938 
SerrFERLE, Evcen. Uber das Backzahngebiss des Elefanter Anat. Anz., Jena, vol 


86, nos. 5-7, pp. 81-93, figs. 8. March 30, 1938 
Suantz, H. L., I. T. Bopr, and Sera Gorpon. How best to plan for wildlife i 


management. Trans. 3rd. North Am« Wildlife Conf., pp. 16-30. 1938 


SHILLINGER, J. E. Deer in relation to fev tick eradication in Florid Trans. 3rd 
North Amer. Wildlife Conf., pp. 882-885. 1938 

SHILLINGER, J. E., and P. W. Wermore. Sarcosporidiosis a protozoan disease of 
wildlife Trans. 3rd. North Amer. Wildlife Conf., pp. 898-901 1938 

SHorTrRipGE, G. C. A new genus and new speci und subspeci fi mammals from 
Little Namaqualand and the north-w st Cape Provir ind nev ibspecies 
of Gerbillus paeba from the eastern Cape Province Ann. South African 
Mus., Cape Town, vol. 32, pt. 4, pp. 281-291 July, 1938. (New: Scotophilu 
angustliceps, Platymops (Sauromys) haagr nbrat M ac lides typi 
isabellinus, Cryptochloris, C. zyli, Chrysochl con Proteles ¢ fatu 
canesce ns, Gliriscu rupic la austral T' ate na brar namaquer P emy 
melanotis insignis, Petromyscus barbo , P. collir caper Bathyergu 
anctta inselbergensis, Gerbillus paeba 

SICKENBERG, O. Ist Desmostylus eine Sirene? Palaeobiologica, Wien-Leipzig. vol 
6, pt. 2, pp. 340-357 1938 (No) 

Sippiqi, M. A. H. The genito-urinary system of the Indian ground squirrel (Funam 
bulus palmarum) Proc. Nat. Acad. Sci. India 8, pt. 1, pp. 1-9, fig } 
April, 1928 

SIEDEL, Frirz. An Reinekes Kinderstul Natur u. Vo rankfurt, vol. 68, no 
5, pp. 201-205, figs. 3. May 1, 1938. (Vulp 

Simpson, GEORGE GAYLORD A new marsupial from the Eocene of Patagonia Amer 


Mus. Novitates, no. 989, pp. 1-5, fig. 1. May 24, 1938. (New: Coéna 
“4 patte rsoni.) 
Notes on the Clark Fork, Upper Paleocene, fauna Amer. Mus. Novitates 


no. 954, pp 1-24, figs. 6 October 14 1937 (New: { phel cu nitidus, 
Esthonyz grangeri, E. latidens, Didymictis proter prote 

Review of a new discovery of Triassic animal Amer. Jour. Sci., New 
Haven, ser. 5, vol. 35, no. 206, pp. 144-146. February, 1938 

Osteography of the ear region in monotremes. Amer. Mus. Novitates, no 


1938 


978, pp. 1-15, figs. 7. May 9 


Inames. Amer. Mus. Novitates, no. 980, pp. 1-26. May 


Mongolian mamma 
11, 1938 

SkirF, J. Vicror. The reported take of game as an index to population fluctuations 
Trans. 3rd. North Amer. Wildlife Conf., pp. 576-582. 1938 

SLIPER, E. J. Die Sammlung Rezenter Cetacea des Musée Royal d’Histoire Naturelle 
de Belgique. Bull. Mus. roy. Hist. nat. Belgique, Bruxelles, vol. 14, no. 10, 
pp. 1-33, figs. 4. March, 1938 
Vergleichend mikroskopisch-anatomische Untersuchungen iiber das Corpus 
cavernosum Penis der Cetaceen. Archiv. Néerlandaises Zool., vol. 3, sup- 
plément, pp. 205-218, figs. 5, tables. May, 1938 

SMiTH, Frank R. Muskrat investigations in Dorchester County, Md., 1930-34. U.S. 
Dept. Agric. Cire. 474, pp. 1-24, pls. 1-6, tables 3. May, 1938 

Snyper, L. L., and C. E. Horr. A predator-prey relationship between the short- 
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eared owl and the meadow mouse. Wilson Bull., vol. 50, no. 2, pp. 110-112. 
June, 1938. (Microtus pennsylvanicus.) 

SomervIL1E, J. D. The koala’s western range. Victorian Naturalist, vol. 54, no. 12, 
p. 195. April, 1938. 

Spencer, Donatp A. Cultural and other methods for the control of injurious wildlife. 
U. 8. Biol. Surv. Wildlife Research & Management Leaflet BS-115, pp. 1-6 
June, 1938. 
Cultural methods and other practices used in the control of injurious wild- 
life. Trans. 3rd. North Amer. Wildlife Conf., pp. 699-704. 1938. 

SPERLING, RowLanp. The case for exterminating the rabbit. The Countryman, 
Idbury, Kingham, Oxfordshire, vol. 17, no. 1, pp. 55-58, illus. April-June, 
1938. 

Srren, M. O. Development of federal refuges in the Great Plains region with emer- 
gency relief funds. Trans. 3rd. North Amer. Wildlife Conf., pp. 628-632 
1938. 

Srotitey, E. Uber das Morsumkliff auf Sylt und die Hipparion-Frage. Zentralblatt 
f. Mineral., Geol., und Paliont., Stuttgart, Abt. B, no. 6, pp. 191-207. 1938 

Stoner, Dayton. New York State records for the common dolphin, Delphinus delphis 
New York State Mus., circ. 21, pp. 16, figs. 12. May, 1938 

Sruser, JaMEs W. Cottontail rabbit propagation. Trans. 3rd. North Amer. Wildlife 
Conf., pp. 651-658. 1938. 

SuFFERN, Cannina. [Review of] A herd of red deer: A study in animal behaviour, 
by F. Fraser Darling. Man, London, vol. 38, nos. 82-100, p. 94. June, 1938 

Suzuki, Y. Beitriige zur Anatomie des Epithalamus, besonders der Epiphyse, bei den 
Primaten. Arbeiten aus dem Anatomischen Institut der Kaiserlich- 
Japanischen Universitat zu Sendai, Heft 21, pp. 45-141, pls. 74, tables 4 
May 30, 1938 

SvrHLa, ArtHuR. Occurrence of the lump-nosed bat in eastern Washington. Mur- 
relet, vol. 18, nos. 1-2, pp. 18-19. January-May, 1938 

Tate, G. H. H. New or little-known marsupials: A new species of Phascogalinas 
with notes upon Acrobates pulchell Rothschild. Novitates Zoologica: 
vol. 41, no. 1, pp. 58-60. 1938. (New: Phascogale (Murezia) rothschild 


China stratigraphy and correlations 


TEILHARD DE CHARDIN, P. The Pleistocene of 
Early Man, edited by G. G. MacCurdy, Lippincott & Co., London, pp 
211-220, figs. 31-32 1937 

TEMPLETON, GEoRGE S. Care of rabbits during warm weather. U. S. Biol. Surv 
Wildlife Research & Management Leaflet BS-114, pp. 1-3. May, 1938 

Terra, HeEtiLMut DE. The Siwaliks of India and early man. Early Man, edited by 
G. G. MacCurdy, Lippincott & Co., London, pp. 257-268, figs. 43-45 1937 

TILHo, JEAN, and CAMILLE ARAMBOURG. Sur la découverte, par M. Stéphane Desombre, 


d’un Eléphant fossile au centre du Sahara. Comptes rendus Séanc. Acad 
Sci. Paris, vol. 206, no. 24, pp. 1775-1780, figs. 2. June 13, 1938. (Near 
Elephas atlanticus Pomel.) 

ToxunaGa, Suicgeasv. Fossils of land mammals in Japan. Pan-Amer. Geologist, 
Des Moines, vol. 69, no. 1, p. 71 February, 1938. (17th Internat. Geol 
Congr. Moscow Desmostylus a land mammal.) 

Tomitin, A. G. Quelques données sur la baleine bleue. Bull. Soc. Nat. Moscou, 


sect. biol. n. s., vol. 47, no. 2, pp. 177-181. 1938 

Le Hypéroodon (Hyperoodon rostratus Pontop.) et les petits Baleinoptéres 
(Balaenopteridae) de |l’Extréme-Orient. Bull. Soc. Nat. Moscou, sect. 
biol. n. s., vol. 47, no. 3, pp. 210-217, 1 table. 1938. (In Russian with French 


résumé.) 
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Tripp, Witu1amM Henry. “There goes flukes’’. The story of New Bedford’s last 
whaler being the narrative of the voyage of Schooner John R. Manta on 
Hatteras Grounds 1925, and whalemen’s true yarns of adventures in old 
deep-sea whaling days. Published by Reynolds Printing Co., New Bed- 
ford, Mass., pp. 1-262, illus. 1938 

TriPPENSEE, R. E. Food relationships of the cottontail rabbit in southern Michigan. 
Trans. 3rd. North Amer. Wildlife Conf., pp. 794-804. 1938. 

Urise, Joaquin ANTONIO. Familias de Animales. El Nifio Naturalista, Medellin, 
pp. 379-410. 1935. (Vernacular and scientific names of mammals.) 

Vait, Epwarp L. Suggestions for control of coccidiosis in rabbits. U.S. Biol. Surv. 
Wildlife Research & Management Leaflet BS-116, 1 page. June, 1938. 

Van Dernsg, A. B., and G. C. A. Junat tecent and older finds of the California gray 
whale in the Atlantic. Temminckia, vol. 2, pp. 161-188. 1937. 

Congo Belge, Bruxelles, vol. 28, no. 1, 


pp. 135-146, figs. 51-60. March, 1937. (1 a civetta.) 





Van Dersau. WILLIAM R Utilization of woody plants as food by wildlife. Trans. 
3rd. North Amer. Wildlife Conf., pp. 768-775. 1938 
Vaurrey, R. Un gisement palestinien du début du Pléistocéne: Sa faune et son 
industrie supposée. L’Anthropologie, Paris, vol. 48, nos. 1-2, p. 167. March, 
1938 
VETULANI, 7 Studie itiber den polnischen Koni (polnisches Landpferd) aus der 
Gegend von Bitgoraj Bull. Internat. Acad. Polonaise Sci. et Lettres, 
Cracovie, cl. sci. matem. e nat. ser. B, Sci. Nat. no. 1, pp. 211-258, tables 4, 
pl 14 lant | u: 1925 
VeruLani, T., and R. Scuvuze. Einleitende Studien iiber die Hypophyse beim pol- 
nischen Konik (Steppen-und Waldtarpantypus), als Beitrag zu dessen 
Morphol Pt.1. Bull. Internat. Acad. Polonaise Sci. et Lettres, Cracovie, 
B. si i 5 l 17-53, fig. 1, tables 20. January-February, 1934 
Einleitende Studien tiber die Hypophyse beim polnischen Konik (Steppen- 
Waldtarpantypu als weiter Beitrag zu dessen Morphologie. Pts. 
3-4. Bull. Internat. Acad. Polo1 e Sci. et Lettres, Cracovie, cl. sci. matem 
nat. ser. B, S Nat. 1 2, pp. 117-148, tables 21-29, pls. 7-8. March- 
April, 1934 
Viri J., ar J. Hitrzeter. Sur l’Age de la faune de Mammiféres de Pyrimont- 
Challonge Bull. Soc. Géol. France, Paris, ser. 5, vol. 7, nos. 4-6, pp. 129 
140, fig. 1 November, 1937. (Tap P lotheridomys, and an Insec- 
VIR} J Etude sur qui Iques Erinacéidés fossiles spécialement sur le genre Palaerin- 
aceu Trav. Lab. Géol. Fac. Sci. Lyons Univ., no. 34, Mém. 28, pp. 1-32, 
figs. 12, pl. 1 1938 
VOLLANDT, WALTEI Der Einfaltmechanismus bei Fledermausfliigeln und seine 


T 1 


Bedeutung fii die Umkonstruierbarkeit anatomischer Konstruktionen. 


Gegenbaut Morphol Jahrbucl Leipzig vo 79, no 4, pp 522 546, figs 22. 


Vorutes, Cu T. Shall we save those mountain sheep? Arizona Wildlife, vol. 7, 
10. 5, pp. 11-12. September, 1937 

Wave, Dovatas I Drouth intensity measurements and the effect of the 1936 drouth 
on wildlife Trans. 3rd. North Amer. Wildlife Conf., pp. 558-569. 1938 

Wacenen, G. Van. The coagulating function of the cranial lobe of the prostate gland 
in the monkey. Anat. Rec., vol. 66, no. 4, pp. 411-421, figs. 5. November 


25, 1936 
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Wawvart, J. Sur l’innervation de ’Epoophoron. Archives Biol., Liége, vol. 47, no. 
1, pp. 87-90. 1936. 

Wawms.Ley, Roperr. Some observations on the vascular system of a female fetal 
finback. Carnegie Inst. Washington publ. 496 (Contrib. Embryol. no. 164), 
pp. 107-178, figs. 27, pls. 1-5, tables. May 31, 1938. 

Warwick, Tom. Notes on mammals of the Isles of Barra, Mingulay, and Berneray, 
Outer Hebrides. Scottish Nat., no. 230, pp. 57-59. March-April, 1938. 

Wenrul, Hans. Aus der Geschichte der Murmeltiere. Natur und Volk, Frankfurt, 
vol. 68, no. 2, pp. 76-87, figs. 18. February, 1938. 

WEIDENREIcH, FRANz. Pithecanthropus and Sinanthropus. Nature, London, vol. 
141, no. 3565, pp. 378-379. February 26, 1938. 
Discovery of the femur and the humerus of Sinanthropus pekinensis. Nature, 
London, vol. 141, no. 3570, pp. 614-617, figs. 3. April 2, 1938. 
The ramification of the middle meningeal artery in fossil hominids and its 
bearing upon phylogenetic problems. Palaeontologia Sinica, Peiping, n. s 
D, no. 3 (whole ser. no. 110), pp. 1-16, figs. 30. 1938. 
The discovery of the femur of Sinanthropus pekinensis. Science, n. s., vol 
87, no. 2258, pp. 322-323. April 8, 1938. 

Weinert, Hans. Blutgruppenuntersuchungen an Gibbonaffen im Jahre 1934. Zeit- 
schr. f. Rassenphysiol., Miinchen, vol. 7, no. 4, pp. 167-170. August, 1935 

Wetsu, Jonn H. Diurnal rhythms. Quart. Rev. Biol., vol. 13, no. 2, pp. 123-139 
June, 1938 

Wuarton, Lawrence R. Studies on the innervation of the reproductive organs of 
Macacus rhesus. Anat. Rec., vol. 68, no. 1, suppl. 1, pp. 43-61, figs. 7. April 
25, 1937 

Wicutr, Howarp M. Field and laboratory technic in wildlife management. Univ 
Michigan School Forestry, Univ. Mich. Press, pp. 107. 1938. 

Witpman, A. B., and J. Mansy. The hairs of the Monotremata, with special reference 
to their cuticular-scale pattern. Trans. Roy. Soc. Edinburgh, vol. 59, 
pt. 2, sess. 1937-38, pp. 333-349, figs. 1-2, pls. 1-7. June 3, 1938. 

Witson, Maurice. Just monkeys. Country Life Ltd., London, pp. 88, figs. 52, pls 
22. 1937 

Witson, Ropert W. Review of some rodent genera from the Bridger Eocene. Pt. 2 
Amer. Jour. Sci., ser. 5, vol. 35, no. 207, pp. 207-222, figs. 12. March, 1938 

Wistocxi!, Georce B. The topography of the hypophysis in the Xenarthra. Anat 
tec., vol. 70, no. 4, pp. 451-471, figs. 12, pls. 4. March 25, 1938 

Wis.Lock1, Georce B., and Georce L. Strererer. On the placentation of the macaque 
(Macaca mulatta), from the time of implantation until the formation of the 
definitive placenta. Carnegie Inst. Washington publ. no. 496 (Contrib 
Embryol. no. 160), pp. 1-66, fig. 1, pls. 1-13. May 31, 1938. 

Wo.rr, CHarLorre. A comparative study of the form and dermatoglyphs of the 
extremities of Primates. Proc. Zool. Soc. London, vol. 108, ser. A, pt. 1, 
pp. 143-161, pls. 1-7. April, 1938 

Woop, Horace Eimer, 2np. Cooperia totadentata, a remarkable rhinoceros from the 
Eocene of Mongolia. Amer. Mus. Novitates, no. 1012, pp. 1-20, figs. 7 
December 30, 1938. (New: Cooperia, C. totadentata. Cooperia preoc. 
changed to Forstercooperia in unpaged addendum slip issued February 23, 
1939.) 

Yamapa, H. Bemerkungen iiber die Pyramidenbahn bei Echidna. Arbeiten aus 
dem Anatomischen Institut der Kaiserlich-Japanischen Universitat zu 
Sendai, Heft 21, pp. 143-148, figs. 4. May 30, 1938. 
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YamapDA, H. Beitrige zur Anatomie des Epithalamus, und zwar der Epiphyse bei der 
Echidna. Arbeiten aus dem Anatomischen Institut der Kaiserlich-Japan- 
ischen Universitit zu Sendai, Heft 21, pp. 149-171, figs. 20. May 30, 1938. 

YAMANE, JINsHIN. K6rpergrésse und Spermiengrésse. Eine vergleichende Unter- 
suchung itiber die Grésse der Spermien beim Pottwal, Pferd und Kaninchen. 
Zeitschr. f. Ziichtung, Reihe B, Tierziichtung und Ziichtungsbiologie ein- 
schliesslich Tierernihrung, Berlin, vol. 34, no. 1, pp. 105-109, fig. 1, tables 4. 
January, 1936. (Size of sperm heads decreases in the following order: 
rabbit, horse, sperm whale.) 

Zpansky, Orro. Eotherium majus sp. n., eine neue Sirene aus dem Mitteleoziin von 
Agypten. Palaeobiologica, Wien-Leipzig, vol. 6, pt. 2, pp. 429-434, fig. 1. 
1938. 

Jetisko, J. V. Einige sonderbare Fille vom Untergang der Wirbeltiere. ZvlA&tni 
Otisk z Casopisu ‘“‘P#froda”, Brno, vol. 31, no. 1, pp. 1-4, figs. 2. 1938. 
(Polish with German summary.) 

Canis cf. neschersensis (Croizet) de Blainville aus dem Diluvium Siidbdhmens. 

Zentraiblatt f. Mineral., Geol., u. Paliont., Stuttgart, Abt. B, no. 4, pp. 
116-121, figs., table. 1938. 

ZenkovicuH, B. A. Milk of large-sized cetaceans. Comptes Rendus (Doklady) Ac: 
Sci. U RS S, Moscou, n. s., vol. 20, nos. 2-3, pp. 203-205. 1938. 


ZEUNER, FrrepRICcH E. Die Chronologie des Pleistoziins 3ull. Acad. Sci. math. et 
nat. Acad. Roy. Serbe, Belgrade, ser. B, sci. nat., no. 4, pp. 1-79. 1938 

Zuck, THEopore T. Age order of epiphyseal union in the guinea pig. Anat. Rec., 
vol. 70, no. 4, pp. 389-399, 1 fig. March 25, 1938 

ZUCKERMAN, S., and R. B. Fisher. Growth of the brain in the rhesus monkey. Proc. 
Zool. Soc. London (1937), ser. B, vol. 107, pt. 4, pp. 529-538, tables9. Janu- 
ary, 1938. 

ZUCKERMAN, 8. Observations on the autonomic system and on vertebral and neural 
segmentation in monkeys. Trans. Zool. Soc. London, vol. 23, pt. 6, pp. 315 
378, figs. 8, tables 5, pl. 33. January, 1938 
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OBITUARY NOTICES 
Ree arco! 


Carlos Clyde Goff, a member of the American Society of Mammalogists, died at 
Leesburg, Florida, January 13, 1939. He was born at Charleston, Illinois, October 2 
1905. His early life was spent on a farm, where his interest in nature was fostered. He 
received the degree of B. S. from the University of Illinois in 1928, and that of M. §. 
in 1931. He went to Florida in 1930, and after a short time spent at the Everglades 
Experiment Station in south Florida, he was transferred to the Experiment Station at 


Leesburg, where ne remained until his death, except for a year’s leave of absence in 


1934 for further study at the University of Michigan in mammalogy and herpetology, 
where he completed the course work and preliminary examination for a Ph.D. degree 
His research work on field mice was to have been reported as a thesis. 

His work for the Experiment Station was the study of the vertebrate pests of Florida 
crops. At the time of his death, he was at work on the Florida pocket gopher, the 
Florida field mouse, and the land turtle or Florida ‘‘gopher.’’ Within the burrows of 
these animals, he found practically an unexplored source of new insects. Specimens 
taken by him were sent to specialists in various parts of the United States, 
parasites from the mammals.—Marion N. WALKER. 


as also wert 


EARL E. HOOVER 


Earl E. Hoover, a member of the American Society of Mammalogists, died at Con- 
cord, New Hampshire, on January 8, 1939. He was born on December 5, 1911, at Somer- 
set, Pennsylvania. In 1934, he received the degree of B. 8S. at Lebanon Valley Collegs 
Annville, Pa. After a summer spent in charge of the reptile house at the Hershey Zoo 
Hershey, Pa., he combined graduate study with the teaching of biology for a year at 
Johns Hopkins University. The following summer he was assistant at the biological 
laboratory at Woods Hole, Mass., and then became field zoologist in charge of the New 
England region for the National Park Service. He became biologist for the New Hamp- 
shire Fish and Game Department in 1936 

He is best known for his studies of streams and lakes, the results of which have been 
published by the Fish and Game Department of New Hampshire Two short notes by 
him have appeared in the Journal of Mammalogy: ‘‘Migration of gray squirrels’’ (1936 


p. 284), and ““Neurofibromatosis in white-tailed deer’’ (1937, p. 104).—A. H. Howe. 


ARTHUR NEWLIN LEEDS 


Arthur N. Leeds was born in Philadelphia on October 14, 1870, and died in German- 
town on January 26, 1939. A member of the Society of Friends, he was educated at two 
f that Society—Westtown Boarding School and 
Haverford College. From the latter he received a master’s degree in English in 1890. 
He retired from his business as a textile manufacturer in 1926, and undertook a leisurely 
trip around the world, for the most part in company with Dr. Charles W. Townsend, of 
Ipswich, Mass. 


of the principal local institutions « 


Throughout his life he maintained a primary interest in botany He was a founder 
of the Philadelphia Botanical Club, and served as its treasurer for 45 years. In 1928 
he was given charge of the collection of pteridophytes at the Academy of Natural Sci- 
ences of Philadelphia, with the title of Research Associate and eventually of Research 
Fellow. His modesty was such that he published extremely little, although he was 
known as an authority on ferns 


Interested in the conservation efforts of the American Society of Mammalogists, he 
became a member in 1931. During the week-end following the annual meeting in 
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Philadelphia in May of that year, he entertained a group of nine members at a camp 
among the pine barrens on the Great Egg Harbor River, near May’s Landing, N. J. 
This act of hospitality was repeated at the close of the next meeting in Philadelphia, in 
1936, with practically the same group of members participating. Those days, spent in 
the most congenial companionship and in a delightful setting, close to the type localities 
of Evotomys gapperi rhoadsii Stone, Synaptomys stonei Rhoads, and Rana virgatipes 
Cope, became treasured memories to all who were present. 

The plant life of the Southeastern States had a strong appeal for Arthur Leeds, and 
he made numerous field trips in that region. In 1934 and 1936 he and the undersigned 
undertook a particular quest in attempting to retrace the routes of the early Quaker 
naturalists, John and William Bartram, through eastern Georgia. We had the good 
fortune to relocate many of the points of special interest visited by them. Noteworthy 
among these was the probable site, in Oglethorpe County, of the Buffalo Lick described 
in Bartram’s ‘‘Travels.’’ We had planned for the near future much further collabora- 
tion in following the Bartram routes, in identifying the plants and animals mentioned 
by these naturalists, and in publishing certain of their manuscripts. In this under- 
taking his wide botanical knowledge would have been an especially useful contribution. 

Arthur Leeds was a man of rare charm, of nobie and simple character, and with ex- 
ceptionally warm and enduring friendships. He occupied a unique place ir the minds 
and hearts of those who were privileged to know him well.—Francis Harper. 


NORMAN MC CLINTOCK 
Norman McClintock, a charter member of the American Society of Mammalogists, 
died at Orlando, Florida, February 26, 1938, in his 70th year. He was born in Pitts- 


burgh, June 13, 1868, and graduated from Yale University in 1891 After some 23 years 
in business with the Oliver McClintock C 





mpany in his home town, he began photo- 
graphing wild life—birds, mammals, insects, and plants. An expert in camera craft, 
he produced remarkable results in motion picture photography and added much to the 
knowledge of wild life 

He used the films he secured to illustrate his field experiences In 1925 he became a 
member of the University of Pittsburgh faculty as a photo-naturalist. In 1930 he 
became affiliated with the Koppers Research Corporation of Pittsburgh and two years 
later became photo-naturalist and special lecturer at Rutgers University. Most of his 
published papers were on birds, appearing in The Cardinal, the official publication of 
the Audubon Society of Sewickley Valley, Pennsylvania, of which he was a charter 
member and one of its vice-presidents 

His moving pictures of large game mammals, the Shiras moose, Rocky Mountain 
elk, Rocky Mountain bighorns, mule deer, and bears were the thrilling events of the 
National Geographic lecture courses in the early days of moving pictures, and later his 
life history pictures of the beavers were a rare contribution to the study of these inter- 
esting mammals. In this connection I was with him on several field trips and well 
remember his enthusiasm as he filmed the baby beavers warming their cold feet on their 
mothers’ furry back in the ice cold spring water, while they combed their wet fur and 
made themselves comfortable for another swim 

Handsome, brilliant, and somewhat eccentric, he was full of enthusiasm and eager 
interest in all wild life and was a delightful companion in camp or in his own home. 
In thirty years of close acquaintance I valued him highly as a friend and scientific 
worker.—VERNON BAILEY 


JOHN CHARLES PHILLIPS 


Dr. John Charles Phillips, a Charter Member and Life Member of the American So- 
ciety of Mammalogists, died suddenly on November 14, 1938, while grouse hunting in 
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southern New Hampshire. To us who knew and loved him, his was a unique person- 
ality, combining in rare degree high ideals of endeavor and conduct with a discriminative 
sense of fitness and an ability to carry through. 

He was born in Boston, Massachusetts, November 5, 1876, the son of John Charles 
and Anna (Tucker) Phillips, with a splendid heritage of the best New England tradition. 
He prepared for college at Milton Academy, was graduated in 1899 from the Lawrence 
Scientific School of Harvard University, and in 1904 from the Harvard Medical School. 
In 1908, he married Eleanor Hyde of Bath, Maine, who, with four children, survives 
him. 

Dr. Phillips early developed a keen interest in outdoor life, travel, and hunting, which 
his fortunate circumstances allowed him to foster. He made frequent shorter journeys 
to parts of our West, British Columbia, and Mexico, always with an eye to natural 
history, especially of the larger game mammals and birds. A desire to see more distant 
lands soon led him to far horizons. In 1896, while still in college, he accompanied Peary 
to Greenland; in 1906, with his friend Theodore Lyman, he visited Japan, Korea, and 
China; in 1912-13, we find him in the Sudan, following up the Blue Nile; in 1914, in 
Sinai and Palestine; and later, with his wife and son, in the game fields of Kenya and 
Uganda. Important collections of mammals and birds secured on some of these ex- 
peditions or through occasional purchase, he generously gave to the Museum of Com- 
parative Zoology. His interest in game mammals led to his assembling a large col- 
lection of horns and antlers most of which, including sundry record heads, he later pre- 
sented to the same institution 

With the outbreak of the World War, he joined, in 1915, the Second Harvard Surgical 
Corps and, with brief respite only, continued in hospital work with constant advance- 
ment in rank until the end of hostilities. 

At his estate on the shores of Wenham Lake, Massachusetts, he maintained for a time 
a large aviary where, in collaboration with Professor W. E. Castle, he carried on ex- 
periments in breeding ducks and pheasants. This serious interest led to the publication 
of many valuable papers, culminating in his four quarto volumes on the ‘Natural History 
of the Ducks’. In later years he became more and more impressed with the need for 
proper methods to conserve the threatened supply of game and took an active part in 


the work of various game-protective organizations. With a view to wider extension of 
this work, he founded the American Committee for International Wildlife Protection 
and contributed freely of time and money in furtherance of this and other projects for 
the more effective protection and legitimate use of wildlife resources. He was a valued 
member of many committees and scientific institutions, working quietly but effectively 
along many lines. Wise, generous, gifted, self-effacing, he stands out as one who all 
his life gave freely of his best in a high spirit of service.—GLover M. ALLEN 
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COMMENT AND NEWS 
GAME REGULATIONS RESTRICT USE OF AIRCRAFT BY TRAPPERS 


Ottawa, Canada, Feb. 18, 1939.—The use of aircraft in trapping operations in the 
Northwest Territories is restricted under the provisions of the Northwest Game Regu- 
lations, according to the Department of Mines and Resources, Ottawa. With the 
exception of the recently created Mackenzie Mountains Preserve, present regulations 
provide that aircraft may only be used by trappers as a means of transportation between 
the points of outfitting and the trapper’s base camps. Every trapper using aircraft 
for transportation purposes is required to complete an affidavit setting out the location 
f his base camp and full particulars concerning his trapping operations. In the Mac- 
kenzie Mountains Preserve the use of airplane transportation in connection with trap- 
ping is prohibited. 

The regulation of the use of aircraft by trappers is necessary to the welfare of the 
native population of the Territories, which depends to a large extent upon the game and 
fur-bearing 


animals for a livelihood. Until comparatively recent years many of the 
more remote parts of the North were virtually wild life sanctuaries due to the fact 
that they were inaccessible by ordinary means of travel. Airplane transportation 
has made it possible for trappers, prospectors, tourists and others to reach these out- 
ying regions, with the result that from time to time revision of the game regulations 
been necessary to provide adequate protection for wild life. At present hunting 
trapping in the Northwest Territories is practically restricted to natives and 
lf-breeds, as licences to other persons are issued only to qualified residents already 
ai 


iIiding hunting and trapping licences 





One of the most recent measures to preserve wild life in the interests of the native 


ypulation was the creation of the Mackenzie Mountains Preserve, an area of ap- 
yximately 70,000 square miles. This region comprises the hunting grounds of many 
f lies living along the Mackenzie and Liard Rivers, and includes a large part 
f the habitat of the marten, one of the North’s most important fur bearers. The 
lishment of the Mackenzie Mountains Preserve brought the total area of game 
preserves set aside in the Northwest Territories for the exclusive use of the Indians, 
Eskimos and half-breeds up to approximately 584,000 square miles. In addition, the 
Northwest Territories has 25,225 square miles of parks and game sanctuaries. 


THE NORTHERN ELEPHANT SEAL IN CALIFORNIA 


The following information is quoted from the bulletin of The Natural History 
Museum of San Diego, March 1, 1939: 

‘Anencouraging note, among the many records of diminishing wild-life is the gradual 
increase of the northern elephant seal. This great animal, the males of which attain 
a length of over 20 feet and have a proboscis 18 inches long, was persecuted, for its oil, 
to the verge of extinction. In 1892 but eight individuals were known to exist, in their 
last retreat on remote Guadalupe Island, 160 miles off the west coast of Mexico. The 
Mexican Government took an interest in this pitiful remnant and afforded it such excel- 
lent protection that, within recent years, not only have upwards of 1200 seals been 
counted on the ‘elephant beach’ at Guadalupe Island, but the animals have overflowed 
to another beach on the same island and also to the San Benito Islands, which are much 
nearer the mainland. In 1929 a specimen was harpooned by fishermen off San Diego, 
the skin of which is preserved in this Museum. Now comes word that 16 elephant seals 
were observed in September, 1938, on San Miguel Island, which lies off the coast of 
Ventura County, California. They were seen by Prof. Loye Miller, of the University 
of California at Los Angeles, presumably at the same place where Paul Bonnot, of the 
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California Division of Fish and Game, reported four in June. Bones found in refuse 
dumps show that elephant seals were often eaten in bygone days by the Channel Island 
Indians. Perhaps there is hope that the animals will again resort regularly to their 
former haunts on the California coast.’’ 


LAST HERD OF BRITISH WILD CATTLE 


Britain’s last herd of wild cattle is in danger of extinction unless an appeal for funds, 
issued by the Earl of Tankerville, meets with adequate response. The upkeep is put 
at $1500 a year. 

In 1932 (Jour. Mamm., vol. 13, p. 304) the park at Chillingham Castle in Northumber- 
land was leased to three trustees appointed by the Council of the Zoological Society of 
London for the purpose of preserving this herd of white cattle. 

These cattle, now numbering 44, are kept in a park enclosed by a high wall, which, 
says a writer in The London Daily Telegraph, was erected in the middle of the 13th 
century. The history of this herd goes back at least 1100 years. The animals are 
direct descendants of the immense white oxen that roamed the Caledonian forests when 
Hadrian’s legions marched north and threw up the great barrier wall across the neck 
of Britain, crossing it from sea to sea 

Some scientists contend that the animals are descended from the extinct ox of pre- 
historic Britain 





